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Preparative Ultracentrifugation gives the ultimate 
in fractionation according to size, density, or both 


Density gradient (or zone) centrifugation is a rapidly developing 
major technique for achieving separations by centrifugal means. 

The method has many uses for separation, identification and 
quantitation. It is ideal for analyzing cytoplasmic homogenates 
...individual components from a mixture can be separated for 
chemical or biological assay...materials of identical size but 
differing slightly in density, or those of similar density but differ- 
ing slightly in size, are readily distinguished and isolated. 


The powerful 
technique of 


DENSITY GRADIENT 
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STABILIZING DENSITY GRADIENTS 
Gradients can be formed either before 
centrifugation begins, by layering solu- 
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stance such as sucrose—or they can be 
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Rate Separations—In this density 
gradient method, particles migrate from 
the top of the tube at different rates 
depending on their size, shape and den- 
sity. Slight differences in density can be 
exaggerated by changing the density of 
id eCemre)ivhacevomiemancmeucelaabatlcm ablora 


Equilibrium Separations — In this 
method, particles seek their own density 
levels in the tube and attain equilibrium 
Foxes haCoyersmmugelleeMctacme(sercere(oelameloresemelcal 
sity alone. Resolving power in separating 
materials is dependent upon the magni 
tude of the density gradient 





The standard equipment for doing density gradient work is the 
Model L Preparative Ultracentrifuge (left) and SW-39 Swinging 
Bucket Rotor (above). The rotor operates at speeds to 39,000 
rpm, generating 173,000 g at the outer tube edge. 

Let the Model L with its outstanding ability to speed 
through jobs—both routine and exotic—start working for you 
now. Write for full technical information including: a description 
of the instrument; an applications chart showing types of mate- 
rials which can be run (with rotors, times, speeds and references); 
a new paper summarizing density gradient techniques and how 
to use them. 

Address: Beckman Instruments, Inc., Spinco Division, 
Stanford Industrial Park, Palo Alto, California, and ask for 
Data File L-5. 


Beckman: 
Spinco Division 


Beckman Instruments, Inc. 


SALES AND SERVICE FACILITIES ARE MAINTAINED BY 
BECKMAN/INTERNATIONAL DIVISION IN FIFTY COUNTRIES 
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The Parade of 
Disciplines in the 
Most Advanced 


Areas of the 
Physical Sciences 











Today, exploring in all of the physical sciences, Why use gas chromatography? Why use electron 
Melpar is probing in many areas of fundamental spin resonance? These represent but a few of the 


research, such as: areas Melpar is now exploring. This is Melpar: 


Project P : 
Physical Chemistry, encompassing the sans ct 


relation of physical properties of biological Scientists with advanced degrees in any of 
materials to biological functions. the Physical Sciences, who are interested in 
Physical Techniques and Measure- participating in Melpar: Project Probe, 
ments in such fields as electron spin re- are invited to write to F. J. Drummond, Pro- 
sonance, in conjunction with the studies of fessional Placement Manager, Melpar, 3354 
molecular structure to determine Zeeman Arlington Boulevard, Falls Church, Virginia. 
effects on free radicals. 


Chemistry Studies in fluorescence, or- TF 

ganic reactions, electrochemistry, polymer Ww =I PAR WY 

research, and gas chromatography and = inc 
radiochemistry. A Subsidiary of Westinghouse Air Brake Company 


SCIENCE is published — by the AAAS, 1515 Massachusetts Ave., NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and 
dditional mailing Office. Annual subscriptions: $8. 50; foreign postage, $1.50; Canadian postage, 75¢. 
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This chromatogram was run on a 
Model 154-D Vapor Fractometer, 
utilizing a 150’ propylene glycol 
(R’’) Golay* column. Detector 
was of the flame ionization type. 


3-methyl pentane 




















_ 3 The chromatogram displays high- 
7 c efficiency separation of a number 
c of C4-Ce saturated hydrocarbons. 
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= * Patent No. 2,920,478 
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The Perkin-Elmer Model. 154-D 
Vapor Fractometer. 


























PERKIN-ELMER PRESENTS 


THE MODEL 154-D VAPOR FRACTOMETER 


... @ totally new concept in analytical versatility 


Although a relatively young science, gas chromatography has 
advanced with giant strides since its introduction in 1952. 
And_ Perkin-Elmer, designer and producer of the first com- 
mercial gas chromatograph, keeps pace with its progress with 
the new Model 154-D Vapor Fractometer. 

This latest member of the famous 154 series of Perkin- 
Elmer gas chromatographs combines, in one versatile unit, 
the latest advances in instrumentation: Golay (capillary) 
columns, ionization detectors, precise micro-sampling tech- 
niques. To match the increased performance demands of 
these revolutionary new developments, new and more rugged 
components have been introduced in critical areas of the 
Model 154-D. Added to the superlative regular features of 
the 154 line, these provide, in one instrument, the utmost in 
analytical versatility, reliability and precision. 

Versatility: The outstanding attribute of the new Perkin- 
Elmer Model 154-D is its exceptional analytical versatility. 
Precise, reproducible sampling of gas and liquid micro- and 
macro-quantities and specialized “‘micro-pilot-plant” acces- 
sories provide complete sample introduction capability. For 
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partition analysis, the Vapor Fractometer may be operated 
in any one of the following modes: 


1, standard packed columns with thermal conductivity 
detection; 


2. Golay columns with ionization gauge detection; 


3. standard packed columns with ionization gauge detec- 
tion; and 


4, in parallel operation, using packed columns-thermal con- 
ductivity detection, and Golay columns-ionization gauge 
detection. 


For these varied modes of operation, a complete selection of 
column designs and stationary phases is available to meet any 
samplesituation. Four detectors are offered as standard acces- 
sories, providing a choice to handle specific analytical needs. 
Complete details on the Model 154-D Vapor Fractometer 
are provided in a new brochure. Send today for your copy 
to: Perkin-Elmer Corporation, 910 Main Avenue, Norwalk, 
Connecticut. 
Ask about our instrument leasing program 
NSTRUMENT DIVISION 


Perkin-Elmer Gyno 


NORWALK, 


CONNECTICUT 
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Advising the President on Manpower 


The Moral Un-Neutrality of Science: 
C. P. Snow with remarks by W. Weaver, T. M. Hesburgh, and W. O. Baker .... 


The scientist’s special responsibilities are examined in an address given 
at the 1960 AAAS annual meeting. 


Inauguration Week: Ike’s Farewell Address; Reorganizing the Atomic Energy 
Commission; Rules Committee Maneuvers 


Thought Reform of the Chinese Intellectuals and The Hundred Flowers 
Campaign and the Chinese Intellectuals, reviewed by Lindsay of Birker; 
other reviews cee Meine 


Role of Enzyme Induction in Embryonic Development: M. Spiegel and D. L. Frankel. . 


Differential Thermograms of Polysaccharides: G. Chesters and S. O. Thompson 


Ticks from European-Asiatic Birds Migrating through Egypt into Africa: 
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Electrophoretic Analysis of Young Alligator Serum: 
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Test of Response Bias Explanation of Word-Frequency Effect: 
C. R. Brown and H. Rubenstein 


Relation between the Inorganic Chemistry and Biochemistry of Bone Mineralization: 
D. McConnell, W. J. Frajola, D. W. Deamer 


Relations between Whitefly and Sweetpotato Tissue in Transmission of Yellow 
Dwarf Virus: E. M. Hildebrand 


Chemical Nature of Antheridogen-A, a Specific Inducer of the Male Sex shane 
in Certain Fern Species: R. B. Pringle ea eee 
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H. M. B. Hurwitz and J. R. Millenson REY 


Letters from D. Park; D. F. Peterson; J. P. Hailman 
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Circumpolar star trail study showing Polaris circling about 1 degree from the true Pole 
and showing 2000 stars, 42 of which can be seen by the eye (exposure time, 4 hours). 
From Outer Space Photography for the Amateur by Henry E. Paul; see page 271. 
{Amphoto, New York] 
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The Library of Science 


invites you 
to choose any three 


of these enduring 
scientific works 
at only $1 each 










HOE me wey fi 








An expanding world of knowledge, presented by leading scientific discoverers and thinkers 
—387 fine volumes currently available to members 


MATHEMATICS AND 
PLAUSIBLE REASONING. 
2 vols. by George Polya— 
Induction and Analogy in 
Mathematics and Patterns 
of Plausible Inference. 
List Price $9.00 


PROBABILITY THEORY 
AND ITS APPLICATIONS, 
by William Feller. 

List Price $10.75 


LOGIC MACHINES AND 
DIAGRAMS, by Martin 
Gardner, LisT Price $5.00 


ELECTRONS, WAVES AND 
MESSAGES, by John R. 
Pierce. List Price $5.00 


ELECTRONIC DATA PROC- 
ESSING, by Roger Nett and 
Stanley A. Hetzler. 

List PRIcE $6.75 


SPACE BIOLOGY, by 
James S. Hanrahan and 
David Bushnell. The hu- 
man factors in space flight. 

List Price $6.00 


THE LOGIC OF SCIENTIFIC 
DISCOVERY, by Karl R. 
Popper. List Price $7.50 


MATHEMATICS AND THE 
PHYSICAL WORLD, by 
Morris Kline. 


List Price $6.00 








HARLOW SHAPLEY: 
SOURCE BOOK IN AS- 
TRONOMY. From 1900 to 
the fifties— with 62 illus- 
trations. LisT Price $10.00 


FOSSIL MEN, by Marcellin 
Boule and Henri V. Vallois. 
LisT PRICE $9.50 


PETER B. MEDAWAR: THE 
FUTURE OF MAN and THE 
UNIQUENESS OF THE IN- 
DIVIDUAL, two volumes 
by the 1960 Nobel Prize 
Winner. List Price $7.00 


MATTER, EARTH AND 
SKY, by George Gamow. 
LisT Price $10.00 





terms. 


MATHEMATICS DICTIONARY, by 
Glenn and Robert C. James. Definitions 
of over 7,000 mathematical terms, con- 
cepts and relationships, with 423 in- 
tegral tables, over 400 mathematical 
differentiation formulas, and 
a 72-page four-language index of basic 


symbols, 


List PRICE $15.00 








EVOLUTION OF GENETIC 
SYSTEMS, by C. D. Darl- 
ington. List PRICE $5.50 


PRINCIPLES OF GEO- 
CHEMISTRY, by Brian 
Mason. Second edition, 
newly revised and_  en- 
larged. List Price $8.50 


GEORGE SARTON’S sec- 
ond volume of A History 
of Science. 

List Price $11.00 


SIR JAMES G. FRAZER’S 
NEW GOLDEN BOUGH. 
One-volume abridgment, 
ed. by Theodor H. Gaster. 

List PRICE $8.50 


STRANGE WORLD OF THE 
MOON, by V. A. Firsoff. 
LisT PRIcE $6.00 


Up to $41.00 worth of books for only $3.00 


SSS SSS 


CKARARREARY 
SSSSARLAVSS 


every four Selections. 


SELECTIONS. 


The Library of Science, Dept. .-84 
59 FOURTH AVENUE, NEW YORK 3, N. Y. 

Please enroll me as a member and send me at once the 
three Selections indicated below, for which you will bill 
me only $3.00 (plus postage). As a member, I need 
take as few as four more Selections during the next 12 
months, from the more than 75 works available to me 
at reduced Member's Prices. I understand that I will 
receive a free bonus book of my own choosing after 











NAME 





ADDRESS. 





CITY 


ZONE. 


STATE. 
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A STUDY OF ne 
by Jerome S. Bru 
List PRICE $6.00 


RIVERS IN THE DESERT, 
by Nelson Glueck. Archeo- 
logical explorations in the 
Negev. List Price $6.50 


GAMES AND DECISIONS: 
An Introduction to Game 
Theory, by R. Duncan Luce 
and Howard Raiffa. 

LisT Price $8.75 


THEORIES OF LEARNING, 
by Ernest A. Hilgard. 
LisT Price $5.50 


THE TREE OF CULTURE, by 
Ralph Linton 
List PRICE $7.50 


be THE SERIOUS, the important and 
the enduring in scientific literature, 
readers interested in keeping up with 
contemporary developments have 
turned in increasing numbers to The 
Library of Science. Now in its fifth 
year, The Library of Science counts 
as members over 50,000 scientists, 
educators and related professionals. 
The 37 works listed here exemplify 
the depth, scope and quality of the 
volumes offered each month at sub- 
stantial savings to members of The 
From arche- 
ology to zoology, from the behavior 
of the electron to the functioning of 


Library of Science. 


The Library of Science, 


PHYSICAL THEORY OF 
NEUTRON CHAIN REAC- 
TORS, by Alvin M. Wein- 
berg and E. P. Wigner. 
“First authoritative and 
unified account of or 
reactor theory.’’ Robert 

Charpie. List Pricg $15.00 


SIGMUND FREUD: The In- 
terpretation of Dreams. 
The only complete English 
translation. 

LisT Price $7.50 


CHARLES DARWIN: Life 
and Letters. Two volumes, 
boxed, edited by his son, 
Francis Darwin 


List PRIcE $10.00 


THIS SCULPTURED EARTH, 
by John A. Shimer. Geo- 
logical forces and land- 
scape, 105 illustrations. 
List Price $7.50 


FALLOUT: 

a study of superbombs, 

strontium 90 and sur- 

vival, ed. by J. M. Fowler. 
List Price $5.50 


WORDS AND THINGS, by 
Roger Brown. The psychol- 
ogy of language and the 
nature of meaning. 

LisT PRICE $6.75 


CONCEPTS OF SPACE and 
CONCEPTS OF FORCE. Two 
volumes by Max Jammer. 

List PRIcE $9.25 


59 FOURTH AVENUE 


Ww. £. LE GROS CLARK: 
THE ANTECEDENTS OF 
MAN. The modern classic, 
wholly revised, on the 
evolution of the primates. 

List Price $6.00 


MODERN ASPECT OF 
MATHEMATICS, by Luci- 
enne Felix. The Bourbaki 
revolution in mathematics. 

LisT Price $5.00 


ee oe AMERICAN 
OOKS, Second Series. 
Fe paperbound volumes, 
boxed, by the editors of 

the Scientific American. 
List Price $7.25 


WILLY LEY: Rockets, Mis- 
siles and Space Travel. 
3rd revised edition. 

LisT Price $6.75 


THEORIES OF THE UNI- 
VERSE, by Milton K. 
Munitz. From primitive 
myth to modern astronomy, 
physics and mathematics. 

LisT PrIcE $6.50 


A SHORT HISTORY OF 
SCIENTIFIC IDEAS, by Chas. 
Singer. List Price $8.00 


TACTICS OF SCIENTIFIC 
RESEARCH, by Murray 
Sidman. LIST Price $7.50 


the living cell, from the inner struc- 
ture of the earth to the limitless 
reaches of space—Library of Science 
Selections range over the entire uni- 
verse of scientific knowledge. 

To start your membership, choose 
any three of these fine books at only 
$1.00 each. Thereafter, as a member, 
you need take as few as four more 
Selections during the next 12 months 
from the more than 75 available to 
you at reduced Member’s Prices. 
These, together with the free Bonus 
Books which you yourself choose 
after every fourth Selection, insure 
you savings that total over 40%. 


NEW YORK 3 
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A DOG FOOD 
DEVELOPED ESPECIALLY 
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A report to the members of AAAS 
AAAS SYMPOSIUM VOLUMES 


published during 1959 and 1960 


No. Retail Members* No. Retail Members* 
65 Aging . . . Some Social 57 Systems of Units—Na- 
and Biological As- tional and Interna- 
pects tional Aspects 
Nov. Nathan V. Shock, Ed. Dec. C. F. Kayan, Ed. 308 
1960 436 pp. 65. illus., 1959 pp., index 6.75 5.75 
index $ 8.50 $ 7.50 56 Symposium on _ Basic 
64 Calcification in Biologi- Research 
cal Systems Oct. Dael Wolfle, Ed., 328 
July R. F. Sognnaes, Ed. 1959 pp., summary 3.00 2.50 
1960 526 pp., 283 illus., 1 55 Photoperiodism and Re- 
color page, index 9.75 8.50 lated Phenomena 
63 Congenital Heart in Plants and 
Disease Animals 
June A. D. Bass and G. K. Oct. Robert B. Withrow, 
1960 Moe, Eds. 372 pp., 1959 Ed., 921 ge., 2356 
147 figures, index 7.50 6.50 illus, genera and 
62 Water and Agriculture species index, subject 
June Roy D. Hockensmith, index 14.75 12.50 
1960 Ed. 206 pp., 21 illus., 54 The Human Integument 
index 5.00 4.50 —Normal and Ab- 
61 Biological and Chemical normal 
Control of Plant July Stephen Rothman, 
and Animal Pests 1959 Ed., 270 pp., 59 illus., 
Apr. L. P. Reitz," Ed. 286 index 6.75 Ley ge 
1960 pp., 11 illus., index 5.75 5.00 53 Grasslands 
60 Epidemiology of Mental June Howard B. Sprague, 
Disorder 1959 Ed., 424 pp., 37 illus., 
Dec. B. Pasamanick, Ed. index 9.00 8.00 
1959 336 pp., 6_ illus., 52 Evolution of Nervous 
index 6.50 5.75 Control from Primi- 
59 Low-Level Irradiation tive Organisms to 
Dec. Austin M. Brues, Ed. Man 
1959 158 pp., 18 illus., June A. D. Bass., Ed., 240 
index 3.75 3.25 1959 pp., 61 illus., index 5.75 5.00 
58 Rehabilitation of the 51 Zoogeography 
Mentally Ill Jan. C. L. Hubbs, Ed., 520 
Dec. M. Greenblatt and B. 1959 pp., 115 illus., author 
1959 Simon, Eds. 260 pp., index, index of scien- 





3 illus., index 5.00 4.50 tific names 12.00 10.50 
British agents: Bailey Bros. & Swinfen. Ltd., Hyde House, W. Central St., London, W.C.1 


* Members’ prices are for orders submitted together with payment by AAAS members. 


1515 Massachusetts Ave., NW, Washington 5, D.C. 


Please send me the volumes circled: 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51 
} Payee O8 Bes oe a. cove is enclosed. [] Please invoice at retail prices. 
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ORO staff members pioneer operations 
research for... 





A STRONG A’ DEFENSE 
® 


THROUGH 


The Operations Research Office of the Johns 
Hopkins University has pioneered operations 
research into a powerful and flexible scientific 
tool in the solution of world-wide military prob- 
lems. Areas of application include strategy, war 
probabilities, tactics, logistics, intelligence, and 
air defense. The result: a strong national mili- 
tary posture with improved operational readi- 
ness to safeguard the peace. 


To solve the intricate problems posed by future 
demands of the Army, ORO employs a mixed- 
team approach combining the diverse back- 
grounds of individuals representing more than 
thirty different disciplines. 


Scientists and engineers capable of creative 
thinking are invited to join our professional 
staff. We offer you assignments that carry with 
them the excitement of a pioneering venture 
and the promise of significant scientific contri- 
butions. ORO’s modern facilities are located in 
Bethesda, Md., a residential suburb of Wash- 
ington, D. C. 





Address your inquiry to: John C. Burke, Research Personnel Officer 


OPERATIONS RESEARCH OFFICE / The Johns Hopkins University 
6935 Arlington Road e Bethesda 14, Maryland 
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SPECTRAL SLIT WIDTH 8.0 cm-! 


Left, spectrum of a 0.21 mm. 
thickness sample of spectro-grade 
cyclohexane demonstrates the 
importance of high resolution for 
routine quantitative analysis. 


Right, the C-H stretching band 
of methane illustrates the increased 
research data obtainable with 


high resolution spectroscopy. 


Beckman IR... 

highest resolution for routine 
quantitative analysis and 
advanced theoretical studies. 


High resolution of the Beckman 
IR-7 does more than merely 
separate closely spaced neighbor- 
ing bands. Note, for instance, 

how the apparent intensities of 
the two cyclohexane bands 
increase with higher resolution. 
The relatively greater increase 

in the intensity of the 903 cm-! 
band at higher resolutions is 

the result of its narrower half- 
band width. These two commonly 
analyzed samples demonstrate 
the importance of high resolution 
in both low and high frequency 
regions and, for both gas 

and liquid samples. Comparative 
spectra were run with identical 
samples; slit width and reso!utions, 
were varied as noted. % High 
resolution is essential for all areas 
of spectroscopy ; for studies of 
molecular motion and structure, 
for differentiating between 
substances which exhibit similar 
spectra, and also for providing 
increased sensitivity and absolute 
accuracy for quantitative analysis. 
A further long-run advantage 

of high resolution is the increased 
potential for transferring data 
from one instrument to another. 
For more information about high 
resolution spectrophotometers, 
including indene spectra, write 
for Data File 38-1-02. 


Beckmar’ 
Scientific and Process | Instruments Division 
Beckman Instruments, Inc. 

Fullerton, California 


Beckman has BIG news for you 
at the Pittsburgh Symposium 
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Letters 


Law of Aging 


In their article “General theory of 
mortality and aging” [Science 132, 14 
(1960)], Strehler and Mildvan have 
determined the parameters Ro and a in 
Gompertz’s law of aging 


R(t) = Roe* 


for a large number of relatively homo- 
geneous human populations. R(t) is the 
death rate in the population at age f. 
They find that most of the available 
demographic data are well fitted by 
Gompertz’s law for ages 35 to 80 years. 
The authors then plot log Ro versus a 
for the populations analyzed and find 
that the points lie in the vicinity of a 
straight line over the whole range, 
0.7 <a <0.12. This quite unexpected 
circumstance means that Gompertz’s 
law is actually a one-parameter law, 
and that the various populations studied 
can be ordered and discussed in terms 
of this single quantity. For males, the 
relation between Ro and a is 


Ro = 0.054 e™ 
so that Gompertz’s law becomes 
R(t) = 0.054 ext" 


Comparing any two populations, we 
see that if one has a higher death rate 
than the other before 70 years, then 
after 70 its death rate is lower, and that 
every man alive at 70 has one chance 
in 18 of dying in that year, regardless 
of race and nationality. This is a curious 
aspect of the Biblical term of years. 
Davip PARK 
Department of Physics, 
Williams College, 
Williamstown, Massachusetts 


Needs in Engineering 


The report of the Panel on Basic Re- 
search and Graduate Education [Sci- 
ence 132, 1802 (1960)] is by far the 
soundest and, at the same time, most 
literate statement about the task facing 
American graduate education in sci- 
ence that I have seen. Emphatic rec- 
ognition that the university should bear 
the principal responsibility for basic 
scientific discovery and that this same 
effort must also spawn our scientific 
talent in long overdue. The detailed 
discussion by the report of problems 
facing our universities is complete and 
farsighted within the field of basic 
science as such. Especially gratifying 
is the recognition that there should 
rightly be a number of great scientific 
universities throughout the nation, 
rather than a mere handful of elite 
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ones. While better scientific education 
is desirable at all levels, and non- 
university basic research is certainly 
important, we cannot escape the fact 
that the real long-range key to greater 
achievement in science is the long- 


neglected graduate school. My per- 
sonal fear is that the panel may have 
been too conservative in emphasizing 
the importance and magnitude of the 
things that need to be done. 

While I recognize that the problem 
of graduate education in engineering 
may not have been directly within the 
assigned task of the panel, I am some- 
what alarmed by the implication that 
engineering research may not be “di- 
rectly included in our central analysis,” 
and by the statement, “the question 
arises whether in this sector there is 
anything that can be done to advance 
the fruitful connection between basic 
research and graduate education.” If 
this particular conclusion of the com- 
mittee applies to graduate work in engi- 
neering, as it seems to, then I must 
sharply dissent. The position of scien- 
tific discovery in our social-economic 
system is a relatively simple one. The 
process of engineering synthesis oc- 
cupies a much broader spectrum of 
human endeavor, and technology’s re- 
lationship to science, not only as bene- 
ficiary but often as progenitor, is not 
well understood—not only by scientists 
but by engineers, university administra- 
tors, economists, and politicians as well. 
A similar lack of understanding of en- 
gineering in relation to economic and 
social progress widely exists. It is true 
that the engineering arts must be forged 
in the market place, but this com- 
plicates the task of the engineering 
graduate school, it does not eliminate 
it. It is a long step from scientific dis- 
covery to the invention and production 
of useful economic goods or applica- 
tions. 

Perhaps now that the task and needs 
of basic science have been so clearly 
stated, some attention should be given 
to the real nature and the needs of 
engineering. In this, engineers (many 
of them scientists) solicit the help and 
understanding of scientists (many of 
them also engineers), for we are now 
in even greater danger of falling behind 
here than in basic science. 

D. F. PETERSON 
College of Engineering, 
Utah State University, Logan 


Loyalty Oath 


I am amazed to find that the National 
Science Foundation requires an appli- 
cant for its graduate fellowship to 
sign a loyalty oath. I recently requested 


and received an application for the 





fellowship to be awarded for academic 
year 1961-62, but since I feel that I 
cannot support any educational pro- 
gram which is contingent upon oaths, 
my application will not be submitted. 
The country’s top educators have ob- 
jected to such stipulations, but it is time 
for prospective graduate students also 
to speak out. I realize that much has 
already been said concerning the oaths 
in education, and I do not pretend to 
be familiar with all the issues involved; 
I can only state my own reasons for 
refusing to sign the National Science 
Foundation oath. 

My first thought upon reading the 
oath form supplied by the foundation 
was, “how unnecessary!” It seems to 
me that if one is loyal to his country, 
such a written statement neither ex- 
presses fully his feelings of loyalty nor 
enhances them in any way; the super- 
ficial statement is, in fact, an insult to 
his deep convictions of loyalty. More 
importantly, the person who is not 
loyal would be most happy to sign, thus 
throwing off suspicion. If such a person 
commits treason, certainly signing a 
false oath is an insignificant offense as 
compared to his treasonous act. A dis- 
loyal person has everything to gair and 
very little to lose by signing. There- 
fore, I look upon oaths not just as un- 
necessary but as really dangerous, since 
they may lead us to false feelings of 
security. 

But more importantly, why are 
students singled out as particular sub- 
jects of distrust? In these times, I read 
repeatedly in our news sources that 
scientists are needed and that the gov- 
ernment is using many means to en- 
courage scientific and engineering ca- 
reers for individuals of my generation. 
And yet, paradoxically, in one of the 
very programs conceived to encourage 
these ends, open suspicion is directed 
at the prospective scientist through the 
loyalty oath. It would be less objec- 
tionable if every person in the country, 
before benefiting from a federally fi- 
nanced program of any kind, were re- 
quired to sign such an oath; however, 
this is not the case. Financial support 
of a graduate student in the sciences 
is far from being a donation; it is an 
investment by the nation in a potential 
scientist. It is held by many persons to 
be axiomatic that academic freedom 
and alleviation of heavy financial bur- 
dens are two prime conditions neces- 
sary for the development of a creative 
scientist. Therefore, to be fully effective 
in achieving the goals of the National 
Science Foundation, fellowship pro- 
grams must not continue to violate 
academic freedom with the requirement 
for loyalty oaths. 

Jack P. HAILMAN 
4401 Gladwyne Drive, 
Bethesda, Maryland 










































































A GIANT RADIO HIGHWAY 
IS PERFECTED FOR TELEPHONY 


A radio relay system operating at 6 billion cycles per second and able to 
transmit 11,000 voices on a single beam of microwaves—several times as 
many as any previous system—has been developed at Bell Laboratories. 
Utilizing the assigned frequency band with unprecedented efficiency, this 
new, heavy-traffic system was made possible by the development and 
application of new technology by Bell Laboratories engineers and scientists. 


For example, they arranged for the waves in adjacent channels to be 
polarized 90 degrees apart, thus cutting down interference between 
channels and permitting the transmission of many more telephone con- 
versations in the same frequency space. They developed ferrite isolators 
to suppress interfering wave reflections in the waveguide circuits; and 
a new traveling wave tube that has ten times the power handling capacity 
of previous amplifiers and provides uniform and almost distortionless 
amplification of FM signals. They devised and applied a new high-speed 
diode switching system which instantly switches service to a protection 
channel when trouble threatens. 


To transmit and receive the waves, the engineers applied their in- 
vention, the horn-reflector antenna. Elsewhere, this versatile antenna 
type is brilliantly aiding space communication research in the recep- 
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tion of radio signals from satellites. For radio relay, a single 
horn-reflector antenna can efficiently handle both polarizations of 
the 6000 megacycle waves of the new system; at the same time it 
can handle 4000 and 11,000 megacycle waves used for existing 
radio relay systems. Thus it enables all three systems to share 
economically the same radio towers and routes. 


Produced by the Bell System’s manufacturing unit, Western 
Electric, the new system is now in operation between Denver 
and Salt Lake City, and will gradually be extended from coast 
to coast. This new advance in radio technology is another example 
of how Bell Telephone Laboratories works to improve your 
Bell communication services. 


BELL TELEPHONE LABORATORIES 


World center of communications research and development 
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Advising the President on Manpower 


The President needs, and gets, advice on a wide variety of matters. 
Among the more highly institutionalized sources, his Council of Eco- 
nomic Advisers exists by congressional statute, and his Science Ad- 
visory Committee by his own decision. His Task Force on Education 
has advocated an Advisory Committee on Education, and the President 
himself has hinted at the possibility of a comparable body to consider 
natural resources. 

Before the structure of presidential advisory bodies grows too com- 
plex and compartmentalized, it would be well to consider the matter 
on a more comprehensive basis, or to consider advisory bodies that 
would deal with wider ranges of topics than any of those yet mentioned. 
Senator Clark made one such proposal last spring in recommending an 
Advisory Council on Manpower. He was thinking broadly of the op- 
timal development and utilization of the nation’s human resources. 
The advisers he had in mind would be an integrating force among the 
several agencies of the government that deal with, advise upon, or di- 
rectly influence education, economic trends, the labor force, manpower 
distribution, and kindred matters. 

There is a considerable number of such agencies, including the Office 
of Education, the National Institutes of Health, the National Science 
Foundation, the International Cooperation Administration, and the De- 
partments of Agriculture, Defense, and Labor. They offer scholarships 
or fellowships to attract students into selected professions; they study 
manpower trends; their policies of utilization, taxation, and military 
service make some kinds of work more attractive than others. And the 
government itself employs millions of men and women for many kinds 
of work in many parts of the world. 

When the government itself is doing so much both to study and 
to influence the development and utilization of the nation’s human re- 
sources, it becomes almost obligatory to establish means by which the 
influences and their effects can be viewed as a whole. Because so many 
independent agencies of government are involved, it is only at the presi- 
dential level that responsibility for the over-all view can be exercised. 
Yet a statutory Advisory Council on Manpower may not be the proper 
means. Hearings on Senator Clark’s bill in June and December elicited 
a good deal of support for an integrated review of the nation’s human 
resources problems and a good deal of doubt concerning another statu- 
tory council of presidential advisers. It would be better, most witnesses 
agreed, to let the President select his own methods, so long as he accepts 
responsibility for establishing some adequate means of assuring con- 
tinuing top-level attention to the vital problems of attaining optimal 
development and utilization of the nation’s greatest source of strength, its 
wealth of human ability. 

The burden of the presidency is already so great that one cannot 
lightly recommend the addition of a new responsibility. Yet the optimal 
development and utilization of human ability—the one natural resource 
for which there is no substitute—is so basic to the achievement of our 
national purposes and so fundamental an element of the democratic 
ideal that it is hard to think of a long-range problem more deserving 
of presidential attention, or more worthy of a periodic presidential re- 
port to the Congress and the nation.—D.W. 
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recording spectrophotometer! 


... Spectronic 505® Recording Spectrophotometer 
... from $3685, less than half the cost of the others 


No other recording spectrophotometer has ever 
won such prompt acceptance. In just a few short 
months it has become the best seller in the field. 
And with good reason. High accuracy and speed 
of analysis make it a sensible buy for recording 
transmittance, linear absorbance, reflectance and 


e Certified-Precision Diffraction 
Gratings—high resolving power 
and linear dispersion; constant, 
narrow band pass. 

e Exclusive electronic sensor—au- 
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accurate recording. 

e Exclusive long life air-cooled 
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e Precise reflectance values 
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$4285, UV-Visible. 
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emission throughout the UV and visible ranges. 
But consider its astonishingly low price . . . add up 
its exclusive features...and you’ll see why so 
many laboratories have specified it as today’s 
best buy. 
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75913 Bausch St., Rochester 2, N.Y. 
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The Moral Un-Neutrality 


of Science 


The scientist’s special responsibilities are examined in 
an address given at the 1960 AAAS annual meeting. 


Introduction by Warren Weaver 


We live, as our grandparents did not, 
in a highly interconnected world. 

The political, geographic, and com- 
municative interconnections are made 
almost painfully obvious every morning 
when we listen to the radio news. Laos 
and Leopoldville, Moscow and Manila, 
Johannesburg and Jakarta are with us 
at the breakfast table, as immediate and 
pressing as the signal for the school 
bus. And across our evening sky there 
swims a communication satellite, sym- 
bol of the fact that both voice and vi- 
sion can now extend over our whole 
planet. 

Even more significant, however, are 
the new interconnections which are de- 
veloping within the world of the mind. 
There used to be comforting compart- 
ments within any one of which a per- 
son could live and work and think, 
reasonably protected against—almost 
insulated from—the rest of the world of 
ideas. But, largely in the last half cen- 
tury, this has ceased to be so. 





Dr. Weaver is vice presidetit of the Alfred P. 
Sloan Foundation, New York; Sir Charles P. 
Snow, British author, is currently visiting pro- 
fessor of English at the University of California, 
Berkeley; Father Hesburgh is president of the 
University of Notre Dame; and Dr. Baker is 
vice president for research of the Bell Telephone 
Laboratories, Murray Hill, N.J. Sir Charles’s ad- 
dress and the accompanying remarks were deliv- 
ered 27 December in New York. 
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This vanishing of intellectual bound- 
aries has, in particular, occurred inside 
science. About 1920 the line between 
chemistry and physics began to disap- 
pear. At superficial levels of applica- 
tion—the cookery level of chemistry 
and the hardware level of physics— 
one can still tell the two subjects apart. 
But fundamentally they have now be- 
come one. 

Even more spectacular and surpris- 
ing is the fact that biology is now in 
the process of becoming completely 
absorbed into and merged with all the 
rest of science. The modern molecular 
biologist is a chemist, a physicist, a 
mathematician, a submicroscopic cytol- 
ogist—in short, a scientist. The origin 
of the elements, the origin of life, and 
the origin of species—these have now 
become interrelated parts of one grand 
problem. 

In the good old days when chemistry 
still smelled like chemistry and biology 
stayed put inside the biology building, 
when physics was the harmless preoccu- 
pation of a few professors, when mathe- 
matics consisted of one useful part 
called arithmetic and a second part 
that any sensible person recognized as 
incomprehensible—in those good old 
days our grandfathers really did not 
have cause for much general worry or 
concern about science. One was rela- 
tively free to take it or leave it alone. 


SCIENCE 


Electric motors and lights and automo- 
biles and better medicines and some im- 
proved seeds were becoming available, 
and that all seemed a good idea. A very 
few persons were confused and trou- 
bled about what they supposed science 
had to say about religion. The poets 
occasionally sneered at science, but this 
was pretty well canceled out by the 
fact that scientists kept on reading 
poetry. 

Although there were a few prophets, 
the vast proportion of men knew little 
or nothing about science and did not— 
at least consciously or obviously—suf- 
fer from that fact. 

This has now all been changed. We 
now realize that science cannot be dis- 
regarded. We now know that science 
is intertwined not only with political 
and economic problems but with all the 
concerns of the humanists and artists. 
We now know that the mind and spirit 
of man approaches reality from many 
directions, appreciates order and beauty 
in many manifestations, and by joining 
all forces brings creative imagination 
and revealing insight to bear on all as- 
pects of nature, of life, and of living. 
We now know that the poet and the 
physicist, the musician and the mathe- 
matician, the artist and the statesman, 
and the philosopher and the astronomer 
attack their problems with essentially 
the same intellectual and spiritual re- 
sources. 

But although everyone realizes that 
our geographical world has become one 
and that the political world is intimately 
interrelated, most men are more tardy, 
or more reluctant, to, recognize and 
profit by the emerging unity of the 
world of the mind. 

Sir Charles Percy Snow has become 
recognized as the most authoritative 
and most moving spokesman for the 
view that we must rejoin the pieces of 
our fractured culture, must restore the 
unity of the world of the mind. Himself 
a distinguished practitioner in science 
and in the creative arts, he has made a 
responsible and reasoned plea that our 
culture be a unified one. 

He speaks to us on a theme which 
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deals with one of the most interesting 
and difficult aspects of the interrelated- 
ness of science with all the rest of life, 
an interrelationship which many disre- 
gard, which most debate, and which 
some deny—the moral unneutrality of 
science. 


Address by Charles P. Snow 


Scientists are the most important oc- 
cupational group in the world today. At 
this moment, what they do is of passion- 
ate concern to the whole of human 
society. At this moment, the scientists 
have little influence on the world effect 
of what they do. Yet, potentially, they 
can have great influence. The rest of the 
world is frightened both of what they 
do—that is, of the intellectual dis- 
coveries of science—and of its effect. 
The rest of the world, transferring its 
fears, is frightened of the scientists 
themselves and tends to think of them 
as radically different from other men. 

As an ex-scientist, if I may call myself 
so, I know that is nonsense. I have even 
tried to express in fiction some kinds 
of scientific temperament and scientific 
experience. I know well enough that 
scientists are very much like other men. 
After all, we are all human, even if 
some of us don’t give that appearance. 
I think I would be prepared to risk a 
generalization. The scientists I have 
known (and because of my official life 
I have known as many as anyone in 
the world) have been in certain respects 
just perceptibly more morally admirable 
than most other groups of intelligent 
men. 

That is a sweeping statement, and I 
mean it only in a statistical sense. But 
I think there is just a little in it. The 
moral qualities I admire in scientists 
are quite simple ones, but I am very 
suspicious of attempts to oversubtilize 
moral qualities. It is nearly always a 
sign, not of true sophistication, but of 
a specific kind of triviality. So I admire 
in scientists very simple virtues—like 
courage, truth-telling, kindness—in 
which, judged by the low standards 
which the rest of us manage to achieve, 
the scientists are not deficient. I think 
on the whole the scientists make slightly 
better husbands and fathers than most 
of us, and I admire them for it. I don’t 
know the figures, and I should be 
curious to have them sorted out, but 
I am prepared to bet that the propor- 
tion of divorces among scientists. is 
slightly but significantly less than that 
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among other groups of similar educa- 
tion and income. I do not apologize for 
considering that a good thing. 

A close friend of mine is a very dis- 
tinguished scientist. He is also one of 
the few scientists I know who has lived 
what we used to call a Bohemian life. 
When we were both younger, he thought 
he would undertake historical research 
to see how many great scientists had 
been as fond of women as he was. I 
think he would have felt mildly sup- 
ported if he could have found a prece- 
dent. I remember his reporting to me 
that his researches hadn’t had any luck. 
The really great scientists seemed to 
vary from a few neutral characters to 
a large number who were depressingly 
“normal.” The-.only gleam of comfort 
was to be found in the life of Jerome 
Cardan; and Cardan wasn’t anything 
like enough to outweigh all the others. 

So scientists are not much different 
from other men. They are certainly no 
worse than other men. But they do differ 
from other men in one thing. That is 
the point I started with. Whether they 
like it or not, what they do is of critical 
importance for the human race. Intel- 
lectually, it has transformed the climate 
of our time. Socially, it will decide 
whether we live or die, and how we 
live or die. It holds decisive powers for 
good and evil. That is the situation in 
which the scientists find themselves. 
They may not have asked for it, or may 
only have asked for it in part, but they 
cannot escape it. They think, many of 
the more sensitive of them, that they 
don’t deserve to have this weight of 
responsibility heaved upon them. All 
they want to do is to get on with their 
work. I sympathize. But the scientists 
can’t escape the responsibility—any 
more than they, or the rest of us, can 
escape the gravity of the moment in 
which we stahd. 


Doctrine of Ethical Neutrality 


There is of course one way to con- 
tract out. It has been a favorite way 
for intellectual persons caught in the 
midst of water too rough for them. 

It consists of the invention of cate- 
gories—or, if you like, of the division 
of moral labor. That is, the scientists 
who want to contract out say, we pro- 
duce the tools. We stop there. It is for 
you—the rest of the world, the politi- 
cians—to say how the tools are used. 
The tools may be used for purposes 
which most of us would regard as bad. 
If so, we are sorry. But as scientists, 
that is no concern of ours. 





This is the doctrine of the ethical 
neutrality. of science. I can’t accept it 
for an instant. I don’t believe any sci- 
entist of serious feeling can accept it. 
It is hard, some think, to find the precise 
statements which will prove it wrong. 
Yet we nearly all feel intuitively that 
the invention of comfortable categories 
is a moral trap. It is one of the easier 
methods of letting the conscience rust. 
It is exactly what the early 19th century 
economists, such as Ricardo, did in the 
face of the facts of the first industrial 
revolution. We wonder now how men, 
intelligent men, can have been so 
morally blind. We realize how the ex- 
posure of that moral blindness gave 
Marxism its apocalyptic force. We are 
now, in the middle of the scientific or 
second industrial revolution, in some- 
thing like the same position as Ricardo. 
Are we going to let our consciences 
rust? Can we ignore that intimation we 
nearly all have, that scientists have a 
unique responsibility? Can we believe 
it, that science is morally neutral? 

To me—it would be dishonest to 
pretend otherwise—there is only one 
answer to those questions. Yet I have 
been brought up in the presence of 
the same intellectual categories as most 
western scientists. It would also be dis- 
honest to pretend that I find it easy to 
construct a rationale which expresses 
what I now believe. The best I can 
hope for is to fire a few sighting shots. 
Perhaps someone who sees more clearly 
than I can will come along and make 
a real job of it. 


The Beauty of Science 


Let me begin with a remark which 
seems some way off the point. Anyone 
who has ever worked in any science 
knows how much esthetic joy he has 
obtained. That is, in the actual activity 
of science, in the process of making a 
discovery, however humble it is, one 
can’t help feeling an awareness of 
beauty. The subjective experience, the 
esthetic satisfaction, seems exactly the 
same as the satisfaction one gets from 
writing a poem or a novel, or compos- 
ing a piece of music. I don’t think any- 
one has succeeded in distinguishing be- 
tween them. The literature of scientific 
discovery is full of this esthetic joy. The 
very best communication of it that I 
know comes in G. H. Hardy’s book, 
A Mathematician’s Apology. Graham 
Greene once said he thought that, along 
with Henry James’s prefaces, this was 
the best account of the artistic experi- 
ence ever written. But one meets the 
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same thing throughout the history of 
science. Bolyai’s great yell of triumph 
when he saw he could construct a self- 
consistent, non-Euclidean geometry; 
Rutherford’s revelation to his colleagues 
that he knew what the atom was like; 
Darwin’s slow, patient, timorous cer- 
tainty that at last he had got there— 
all these are voices, different voices, of 
esthetic ecstasy. 

That is not the end of it. The result 
of the activity of science, the actual 
finished piece of scientific work, has an 
esthetic value in itself. The judgments 
passed on it by other scientists will more 
often than not be expressed in esthetic 
terms: “That’s beautiful!” or “That 
really is very pretty!” (as the under- 
stating English tend to say). The es- 
thetics of scientific constructs, like the 
esthetics of works of art, are variegated. 
We think some of the great syntheses, 
like Newton’s, beautiful because of their 
classical simplicity, but we see a different 
kind of beauty in the relativistic ex- 
tension of the wave equation or the 
interpretation of the structure of de- 
oxyribonucleic acid, perhaps because of 
the touch of unexpectedness. Scientists 
know their kinds of beauty when they 
see them. They are suspicious, and sci- 
entific history shows they have always 
been right to have been so, when a 
subject is in an “ugly” state. For ex- 
ample, most physicists feel in their 
bones that the present bizarre assembly 
of nuclear particles, as grotesque as a 
stamp collection, can’t possibly be, in 
the long run, the last word. 

We should not restrict the esthetic 
values to what we call “pure” science. 
Applied science has its beauties, which 
are, in my view, identical in nature. 
The magnetron has been a marvelously 
useful device, but it was a beautiful 
device, not exactly apart from its utility 
but because it did, with such supreme 
economy, precisely what it was designed 
to do. Right down in the field of de- 
velopment, the esthetic experience is as 
real to engineers. When they forget it, 
when they begin to design heavy-power 
equipment about twice as heavy as it 
needs to be, engineers are the first to 
know that they are lacking virtue. 

There is no doubt, then, about the 
esthetic content of science, both in the 
activity and the result. But esthetics has 
no connection with morals, say the 
categorizers. I don’t want to waste time 
on peripheral issues—but are you quite 
sure of that? Or is it possible that these 
categories are inventions to make us 
evade the human and social conditions 
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in which we now exist? But let us move 
straight on to something else, which is 
right in the grain of the activity of 
science and which is at the same time 
quintessentially moral. I mean, the de- 
sire to find the truth. 


The Search for Truth 


By truth, I don’t intend anything com- 
plicated, once again. I am using the 
word as a scientist uses it. We all know 
that the philosophical examination of 
the concept of empirical truth gets us 
into some curious complexities, but most 
scientists really don’t care. They know 
that the truth, as they use the word and 
as the rest of us use it in the language 
of common speech, is what makes sci- 
ence work. That is good enough for 
them. On it rests the whole great edifice 
of modern science. They have a sneak- 
ing sympathy for Rutherford, who, 
when asked to examine the philosoph- 
ical bases of science, was inclined to 
reply, as he did to the metaphysician 
Samuel Alexander: “Well, what have 
you been talking all your life, Alexan- 
der? Just hot air! Nothing but hot air!” 

Anyway, truth in their own straight- 
forward sense is what the scientists are 
trying to find. They want to find what 
is there. Without that desire, there is 
no science. It is the driving force of the 
whole activity. It compels the scientist 
to have an overriding respect for truth, 
every stretch of the way. That is, if 
you’re going to find what is there, you 
mustn’t deceive yourself or anyone else. 
You mustn’t lie to yourself. At the 
crudest level, you mustn’t fake your ex- 
periments. 

Curiously enough, scientists do try to 
behave like that. A short time ago, I 
wrote a novel in which the story hinged 
on a case of scientific fraud. But I made 
one of my characters, who was himself 
a very good scientist, say that, consider- 
ing the opportunities and temptations, 
it is astonishing how few such cases 
there are. We have all heard of perhaps 
half a dozen open and notorious ones, 
which are on the record for anyone to 
read—ranging from the “discovery” of 
the L radiation to the singular episode 
of the Piltdown man. 

We have all, if we have lived any 
time in the scientific world, heard pri- 
vate talk of something like another 
dozen cases which for various reasons 
are not yet public property. In some 
cases, we know the motives for the 
cheating—sometimes, but not always, 
sheer personal advantage, such as get- 
ting money or a job. But not always. 


A special kind of vanity has led more 
than one man into scientific faking. At 
a lower level of research, there are pre- 
sumably some more cases. There must 
have been occasional Ph.D. students 
who scraped by with the help of a bit 
of fraud. 

But the total number of all these 
men is vanishingly small by the side of 
the total number of scientists. Incident- 
ally, the effect on science of such frauds 
is also vanishingly small. Science is a 
self-correcting system. That is, no fraud 
(or honest mistake) is going to stay un- 
detected for long. There is no need for 
an extrinsic scientific criticism, because 
criticism is inherent in the process it- 
self. So that all that a fraud can do is 
waste the time of the scientists who 
have to clear it up. 

The remarkable thing is not the hand- 
ful of scientists who deviate from the 
search for truth but the overwhelming 
numbers who keep to it. That is a 
demonstration, absolutely clear for any- 
one to see, of moral behavior on a very 
large scale. 

We take it for granted. Yet it is very 
important. It differentiates science in its 
widest sense (which includes scholar- 
ship) from all other intellectual activi- 
ties. There is a built-in moral com- 
ponent right in the core of the scientific 
activity itself. The desire to find the 
truth is itself a moral impulse, or at 
least contains a moral impulse. The 
way in which a scientist tries to find 
the truth imposes on him a constant 
moral discipline. We say a scientific 
conclusion—such as the contradiction 
of parity by Lee and Yang—is “true” 
in the limited sense of scientific truth, 
just as we say that it is “beautiful” ac- 
cording to the criteria of scientific 
esthetics. We also know that to reach 
this conclusion took a set of actions 
which would have been useless without 
the moral nature. That is, all through 
the marvelous experiments of Wu and 
her colleagues, there was the constant 
moral exercise of seeking and telling 
the truth. To scientists, who are brought 
up in this climate, this seems as natural 
as breathing. Yet it is a wonderful thing. 
Even if the scientific activity contained 
only this one moral component, that 
alone would be enough to let us say 
that it was morally un-neutral. 

But is this the only moral component? 
All scientists would agree about the 
beauty and the truth. In the western 
world, they wouldn’t agree on much 
more. Some will feel with me in what 
I am going to say. Some will not. That 
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doesn’t affect me much, except that I 
am worried by the growth of an attitude 
I think very dangerous, a kind of tech- 
nological conformity disguised as 
cynicism. I shall say a little more about 
that later. As for disagreement, G. H. 
Hardy used to comment that a serious 
man ought not to waste his time stating 
a majority opinion—there are plenty of 
others to do that. That was the voice af 
classical scientific nonconformity. I 
wish that we heard it more often. 


Science in the Twenties 


Let me cite some grounds for hope. 
Any of us who were working in science 
before 1933 can remember what the 
atmosphere was like. It is a terrible 
bore when aging men in their fifties 
speak about the charms of their youth. 
Yet I am going to irritate you—just as 
Talleyrand irritated his juniors—by say- 
ing that unless one was on the scene be- 
fore 1933, one hasn’t known the sweet- 
ness of the scientific life. The scientific 
world of the twenties was as near to 
being a full-fledged international com- 
munity as we are likely to get. Don’t 
think I’m saying that the men involved 
were superhuman or free from the 
ordinary frailties. That wouldn’t come 
well from me, who have spent a frac- 
tion of my writing life pointing out that 
scientists are, first and foremost, men. 
But the atmosphere of the twenties in 
science was filled with an air of benev- 
olence and magnanimity which tran- 
scended the people who lived in it. 

Anyone who ever spent a week in 
Cambridge or Gottingen or Copenhagen 
felt it all round him. Rutherford had 
very human faults, but he was a great 
man with abounding human generosity. 
For him the world of science was a 
world that lived on a plane above the 
nation-state, and lived there with joy. 
That was at least as true of those two 
other great men, Niels Bohr and Franck, 
and some of that spirit rubbed off on 
to the pupils round them. The same was 
true of the Roman school of physics. 

The personal links within this inter- 
national world were very close. It is 
worth remembering that Peter Kapitza, 
who was a loyal Soviet citizen, honored 
my country by working in Rutherford’s 
laboratory for many years. He became 
a fellow of the Royal Society, a fellow 
of Trinity College, Cambridge, and the 
founder and kingpin of the best physics 
club Cambridge has known. He never 
gave up his Soviet citizenship and is 
now director of the Institute of Physical 
Problems in Moscow. Through him a 
generation of English scientists came to 
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have personal knowledge of their Rus- 
sian colleagues. These exchanges were 
then, and have remained, more valuable 
than all the diplomatic exchanges ever 
invented. 

The Kapitza phenomenon couldn’t 
take place now. I hope to live to see 
the day when a young Kapitza can once 
more work for 16 years in Berkeley or 
Cambridge and then go back to an 
eminent place in his own country. When 
that can happen, we are all right. But 
after the idyllic years of world science, 
we passed into a tempest of history, 
and, by an unfortunate coincidence, we 
passed into a technological tempest too. 

The discovery of atomic fission broke 
up the world of international physics. 
“This has killed a beautiful subject,” 
said Mark Oliphant, the father figure of 
Australian physics, in 1945, after the 
bombs had dropped. In_ intellectual 
terms, he has not turned out to be right. 
In spiritual and moral terms, I some- 
times think he has. 

A good deal of the international com- 
munity of science remains in other 
fields—in great areas of biology, for 
example. Many biologists are feeling 
the identical liberation, the identical joy 
at taking part in a magnanimous enter- 
prise, that physicists felt in the twenties. 
It is more than likely that the moral 
and intellectual leadership of science 
will pass to biologists, and it is among 
them that we shall find the Ruther- 
fords, Bohrs, and Francks of the next 
generation. 


The Physicist, a Military Resource 


Physicists have had a bitterer task. 
With the discovery of fission, and with 
some technical breakthroughs in elec- 
tronics, physicists became, almost over- 
night, the most important military re- 
source a nation-state could call on. A 
large number of physicists became 
soldiers not in uniform. So they have 
remained, in the advanced societies, 
ever since. 

It is very difficult to see what else 
they could have done. All this began 
in the Hitler war. Most scientists 
thought then that Nazism was as near 
absolute evil as a human society can 
manage. I myself thought so. I still 
think so, without qualification. That 
being so, Nazism had to be fought, and 
since the Nazis might make fission 
bombs—which we thought possible 
until 1944, and which was a continual 
nightmare if one was remotely in the 
know—well, then, we had to make them 
too. Unless one was an_ unlimited 
pacifist, there was nothing else to do. 





And unlimited pacificism is a position 
which most of us cannot sustain. 

Therefore I respect, and to a large 
extent share, the moral attitudes of 
those scientists who devoted themselves 
to making the bomb. But the trouble is, 
when you get onto any kind of moral 
escalator, to know whether you're ever 
going to be able to get off. When scien- 
tists became soldiers they gave up some- 
thing, so imperceptibly that they didn’t 
realize it, of the full scientific life. Not 
intellectually. I see no evidence that 
scientific work on weapons of maxi- 
mum destruction has been in any in- 
tellectual respect different from other 
scientific work. But there is a moral 
difference. 

It may be—scientists who are better 
men than I am often take this attitude, 
and I have tried to represent it faith- 
fully in one of my books—that this is 
a moral price which, in certain circum- 
stances, has to be paid. Nevertheless, it 
is no good pretending that there is not a 
moral price. Soldiers have to obey. That 
is the foundation of their morality. It 
is not the foundation of the scientific 
morality. Scientists have to question 
and if necessary to rebel. I don’t want 
to be misunderstood. I am no anarchist. 
I am not suggesting that loyalty is not 
a prime virtue. I am not saying that all 
rebellion is good. But I am saying that 
loyalty can easily turn into conformity, 
and that conformity can often be a 
cloak for the timid and self-seeking. So 
can obedience, carried to the limit. 
When you think of the long and gloomy 
history of man, you will find that far 
more, and far more hideous, crimes 
have been committed in the name of 
obedience than have ever been com- 
mitted in the name of rebellion. If you 
doubt that, read William Shirer’s Rise 
and Fall of the Third Reich. The Ger- 
man officer corps were brought up in 
the most rigorous code of obedience. 
To them, no more honorable and God- 
fearing body of men could conceivably 
exist. Yet in the name of obedience, 
they were party to, and assisted in, the 
most wicked large-scale actions in the 
history of the world. 

Scientists must not go that way. Yet 
the duty to question is not much of a 
support when you are living in the mid- 
dle of an organized society. I speak with 
feeling here. I was an official for 20 
years. I went into official life at the 
beginning of the war, for the reasons 
that prompted my scientific friends to 
begin to make weapons. I stayed in that 
life until a year ago, for the same rea- 
son that made my scientific friends turn 
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into civilian soldiers. The official’s life 
in England is not quite so disciplined 
as a soldier’s, but it is very nearly so. I 
think I know the virtues, which are 
very great, of the men who live that 
disciplined life. I also know what for 
me was the moral trap. I, too, had got 
onto an escalator. I can put the result 
in a sentence: I was coming to hide be- 
hind the institution; I was losing the 
power to say no. 


A Spur to Moral Action 


Only a very bold man, when he is 
a member of an organized society, can 
keep the power to say no. I tell you 
that, not being a very bold man, or one 
who finds it congenial to stand alone, 
away from his colleagues. We can’t ex- 
pect many scientists to do it. Is there 
any tougher ground for them to stand 
on? I suggest to you that there is. I be- 
lieve that there is a spring of moral 
action in the scientific activity which is 
at least as strong as the search for truth. 
The name of this spring is knowledge. 
Scientists Know certain things in a fash- 
ion more immediate and more certain 
than those who don’t comprehend what 
science is. Unless we are abnormally 
weak or abnormally wicked men, this 
knowledge is bound to shape our 
actions. Most of us are timid, but to an 
extent, knowledge gives us guts. Per- 
haps it can give us guts strong enough 
for the jobs in hand. 

I had better take the most obvious 
example. All physical scientists know 
that it is relatively easy to make plu- 
tonium. We know this, not as a jour- 
nalistic fact at second hand, but as a 
fact in our own experience. We can 
work out the number of scientific and 
engineering personnel needed for a na- 
tion-state to equip itself with fission and 
fusion bombs. We know that, for a 
dozen or more states, it will only take 
perhaps six years, perhaps less. Even 
the best informed of us always exag- 
gerate these periods. 

This we know, with the certainty of 
—what shall I call it?—engineering 
truth, We also—most of us—are 
familiar with statistics and the nature 
of odds. We know, with the certainty 
of statistical truth, that if enough of 
these weapons a-e made, by enough dif- 
ferent states, some of them are going 
to blow up, through accident, or folly, 
or madness—the motives don’t matter. 
What does matter is the nature of the 
Statistical fact. 

All this we know. We know it in a 
more direct sense than any politician 
because it comes from our direct ex- 
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perience. It is part of our minds. Are 
we going to let it happen? 

All this we know. It throws upon 
scientists a direct and personal respon- 
sibility. It is not enough to say that 
scientists have a responsibility as citi- 
zens. They have a much greater one 
than that, and one different in kind. For 
scientists have a moral imperative to 
say what they know. It is going to make 
them unpopular in their own nation- 
states. It may do worse than make them 
unpopular. That doesn’t matter. Or at 
least, it does matter to you and me, but 
it must not count in the face of the 
risks. 


Alternatives 


For we genuinely know the risks. We 
are faced with an either-or, and we 
haven’t much time. The either is ac- 
ceptance of a restriction of nuclear 
armaments. This is going to begin, just 
as a token, with an agreement on the 
stopping of nuclear tests. The United 
States is not going to get the 99.9-per- 
cent “security” that it has been asking 
for. This is unobtainable, though there 
are other bargains that the United States 
could probably secure. I am not going 
to conceal from you that this course in- 
volves certain risks. They are quite ob- 
vious, and no honest man is going to 
blink them. That is the either. The or is 
not a risk but a certainty. It is this. 
There is no agreement on tests. The 
nuclear arms race between the United 
States and the U.S.S.R. not only con- 
tinues but accelerates. Other countries 
join in. Within, at the most, six years, 
China and several other states have a 
stock of nuclear bombs. Within, at the 
most, ten years, some of those bombs 
are going off. I am saying this as re- 
sponsibly as I can. That is the certainty. 
On the one side, therefore, we have a 
finite risk. On the other side we have a 
certainty of disaster. Between a risk and 
a certainty, a sane man does not 
hesitate. 

It is the plain duty of scientists to 
explain this either-or. It is a duty which 
seems to me to come from the moral 
nature of the scientific activity itself. 

The same duty, though in a much 
more pleasant form, arises with respect 
to the benevolent powers of science. 
For scientists know, and again with the 
certainty of scientific knowledge, that 
we possess every scientific fact we need 
to transform the physical life of half 
the world. And transform it within the 
span of people now living. I mean, we 
have all the resources to help half the 
world live as long as we do and eat 


enough. All that is missing is the will. 
We know that. Just as we know that 
you in the United States, and to a 
slightly lesser extent we in the United 
Kingdom, have been almost unimagi- 
nably lucky. We are sitting like people 
in a smart and cozy restaurant and we 
are eating comfortably, looking out of 
the window into the streets. Down on 
the pavement are people who are look- 
ing up at us, people who by chance 
have different colored skins from ours, 
and are rather hungry. Do you wonder 
that they don’t like us all that much? 
Do you wonder that we sometimes feel 
ashamed of ourselves, as we look out 
through that plate glass? 

Well, it is within our power to get 
started on that problem. We are moral- 
ly impelled to. We all know that, if the 
human species does solve that one, 
there will be consequences which are 
themselves problems. For instance, the 
population of the world will become 
embarrassingly large. But that is an- 
other challenge. There are going to be 
challenges to our intelligence and to 
our moral nature as long as man rfe- 
mains man. After all, a challenge is 
not, as the word is coming to be used, 
an excuse for slinking off and doing 
nothing. A challenge is something to 
be picked up. 

For all these reasons, I believe the 
world community of scientists has a 
final responsibility upon it—a greater 
responsibility than is pressing on any 
other body of men. I do not pretend to 
know how they will bear this responsi- 
bility. These may be famous last words, 
but I have an inextinguishable hope. 
For, as I have said, there is no doubt 
that the scientific activity is both beauti- 
ful and truthful. I cannot prove it, but 
I believe that, simply because scientists 
cannot escape their own knowledge, 
they also won’t be able to avoid show- 
ing themselves disposed to good. 


Comments by Theodore M. 
Hesburgh, C.S.C. 


Sir Charles has wonderfully spoken 
to us as an ex-scientist. At the risk of 
coining an ambiguous word, I speak to 
you as a pro-scientist. I began intel- 
lectually hoping to be a philosopher. 
Then, I spent six years in the graduate 
study of theology, which I subsequently 
taught. I have this in common with 
Sir Charles, that shortly thereafter it 
appeared that a lifetime devoted to my 
first love was not to be, and I became 
an administrator. This led me into asso- 
ciation with scientists. 
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Since then, I have spent almost seven 
years on the National Science Board, 
five years with high-energy physicists 
on the Midwestern Universities Re- 
search Association, five years concerned 
with atoms-for-peace in the General 
Conference of the International Atomic 
Energy Agency in Vienna, five years 
with the Nutrition Foundation, three 
years with the Physical Science Study 
Committee, and three years with all 
sorts of scientists on the Policy Advisory 
Board of the Argonne National Labo- 
ratory. While we all resent guilt by asso- 
ciation, I trust that members of this as- 
sociation will turn the coin and accept 
the fact that I favor science and am, 
therefore, a pro-scientist. 

Sir Charles has spoken frankly. .I 
want to be equally frank. Much of what 
he has said I accept gladly and acclaim. 
Some other opinions of his I question. 
In the area of agreement, I am probably 
wasting my time by stating a majority 
opinion, but at least it gets us off to a 
good start. 

I agree with full heart that the pres- 
ent-day scientist cannot be morally neu- 
tral. Neither can the man of any other 
profession, because neutrality is an il- 
lusion. The most fundamental ethical 
fact is that we are responsible for our 
actions and, to some extent, for the 
consequences of our actions. In the 
complexity of modern society, moral 
responsibility does, of course, become 
correspondingly complex, and _ there 
certainly is the tendency, which Sir 
Charles notes, to contract out that which 
one may not legitimately pass into 
another’s hands and be completely done 
with. I believe that Robert Oppenheimer 
had something of this thought when he 
remarked after Nagasaki and Hiroshima 
that at last the scientist has known sin. 


Science as a Power for Good 


One need not, however, be exclusively 
concerned with the evil that is done 
through the instrumentality of science. 
Sir Charles has lightly touched upon 
science as a means of great good in the 
social order. Personally, I believe that 
here is an area where the scientist can 
atone for sin. No human being relishes 
the thought that other human beings are 
miserable, sick or hungry, homeless 
or without hope, when modern science 
has it within its grasp to bring relief. 
I am always slightly sickened at the 
thought that we spend more in this 
country for one atomic submarine than 
for the totality of agricultural research. 
We know that half of the food crop of 
hungry nations is destroyed by rot, 
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sprouting, and bacteria, and we know 
that radiation can preserve these essen- 
tial foods, and yet we have not devised 
a workable program to double the food 
supply of the hungry. We know that 
malaria can be exterminated. We know 
how to do this effectively, but we have 
not pressed for a program to do it, al- 
though people continue to die unneces- 
sarily of malaria. We know that desalin- 
ization of sea or brackish water is es- 
sential to food production in some hun- 
gry nations, we know something of what 
chemical fertilizers can do, and yet we 
have not used our knowledge to press 
home the performance. We are geniuses 
at organization, and yet, though the 
world food production has grown faster 
than the world population, we have not 
clamored for effective means to get the 
food where the hunger is. 

I believe that science today has the 
magnificent power of creating condi- 
tions that will allow man, for the first 
time in recorded history, to master the 
created universe in such a way that hu- 
man dignity can rise above the miser- 
able conditions that reduce man to lit- 
tle better than an animal. Will we use 
this power to help our fellow man, or 
will we use it to multiply our own 
luxuries? This is the question that per- 
plexes me when I think of the personal 
moral responsibility of scientists. 

Science is by its nature neutral. It 
can be used for good or evil. It is man, 
the scientist, who directs its use. I agree 
that the scientist is totally and rather 
universally committed to truth, that he 
does not falsify evidence, but I think 
we should not, from this fact alone, 
pass out halos to a profession of per- 
sons doing that which is essential to suc- 
cess and status in their profession. To 
say that a man does not do that which, 
if done, would ruin him is not cause 
for the highest paean of praise, although 
this line of reasoning is comparable to 
that which is theologically employed 
when fear of hell gets more emphasis 
in religion than love of God and our 
fellow men. 


Ethical Problems of All Men 


As you may have suspected, I am 
edging toward an area of disagreement 
with Sir Charles. Scientists do well in 
their commitment to truth and beauty; 
without this commitment we would not 
find so many admirable and decently 
human people among the scientists. But 
there are generally admitted to be four 
transcendentals, discrete yet clearly 
identified. Truth and beauty are two of 
them, being and the good are the oth- 





ers. Being gets us into metaphysics, 
which I personally find slightly more 
complicated than physics (maybe that 
is why they call it the science beyond 
physics). The sciences traditionally 
dealing with the good are ethics and 
moral theology. Scientists may ignore 
them or deny them if they wish, for 
ethics and moral theology employ dif- 
ferent methods in getting at truth and 
view it in a broader context than that 
of “what makes science work,” but I 
submit that the ignoring of ethics and 
moral theology is ignorance of a more 
serious nature than that which attends 
inadequate science. Plato and Aristotle, 
and their Christian counterparts, Au- 
gustine and Aquinas, had some deep 
and relevant reflections upon the nature 
of what is good and what is man’s good, 
and of what the philosophical and theo- 
logical means of determining these are. 
I quite agree that alongside of these 
giants of the human intellect at work, 
much of what is termed philosophy to- 
day is indeed, in the words of Ruther- 
ford, “hot air,” but what they had to 
say about the ethical problems of all 
men of all times is air of greatest purity. 
Any scientist may read and dismiss 
them as irrelevant, but he may not dis- 
miss them without reading them, for 
this is in a sense the mortal sin of sci- 
ence—not looking at all the evidence 
at hand. 


Crucial Problem of Our Age 


One last word about the most cru- 
cial problem of our age: survival. I am 
not convinced that the “either-or” is 
completely responsive to the situation 
that confronts us. I agree with Sir 
Charles that naive pacifism is out. Read 
Constantine Fitzgibbon’s When the 
Kissing Had To Stop if you still have 
any doubts. 

On the other hand, getting back to 
Sir Charles’s “either-or,” allow me to 
distrust statistical certainty where men 
are involved. One might make a good 
case for the statistical certainty of the 
use of gas in the last war: the side that 
was losing had it; it had been used be- 
fore; they were desperate. As to the 
risk, suppose we sacrifice realistic de- 
mands for adequate inspection and con- 
trol and disarm. Suppose the opposition 
cheats and the final result is world dom- 
ination by the Soviets. I submit that in 
this eventuality we have a world in 
which you and I live, but really have 
nothing to live for. 

Returning to an earlier page of Sir 
Charles, I would like to underline that 
science is one of those areas in which 
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men, in a very troubled world, may 
collaborate despite widely separated 
philosophical differences. Possibly the 
commitment to scientific truth and 
beauty is strong enough in this world 
to bridge the gap and establish a broth- 
erhood impossible along ideological 
lines. I have seen this happen in my 
atoms-for-peace work. Here is a spe- 
cial strength of science: that men who 
love her dearly find a world in which 
mutual respect and friendship are 
strengthened in the pursuit of a com- 
mon goal. Let us hope that the pursuit 
of truth, and the love of beauty, lead 
all the scientists of all the world toward 
that goal that we all seek—the good that 
science makes possible to human beings 
who live in hope of a better world than 
that which we now inhabit. 


Comments by William O. Baker 


I am honored to respond, on behalf 
of the community of scientists, to the 
compelling issues drawn up so deftly 
in Sir Charles’s address. 

I should say, first, that few, if any, 
scientists in the free world would be 
against his contentions about moral 
values and responsibilities. Therefore, 
I can most gainfully remark on a rather 
practical aspect of the matter, as be- 
comes an industrialist—that is, the old 
query of what to do and how to do it, 
concerning public morality, since the 
matter of doing it or not is so convinc- 
ingly treated by Sir Charles. 

Thus, how can the scientists best la- 
bor in the macrocosmos of the world 
outside their laboratories and libraries? 
This is what I shall try to answer. 

First, above all, they must gain public 
trust and understanding, even though, 
because of its inner qualities, political 
and social judgments derived from sci- 
ence may be less perfect than expected. 
Second, scientists must carry forth to 
all the world the bright hope, the good 
fortune, that science does betoken for 
mankind. We can indeed negate the 
spreading cynicism and nihilism of our 
time. Both are alien to science and to 
research. Science gainsays the words of 
a present-day anthropologist: “America 
is the only culture which has passed 
from barbarism to decline without going 
through a stage of civilization.” 

Science and its fruits do indeed con- 
fer that joy and sense of beauty—the 
esthetic content, as Sir Charles says— 
that can give our times social strength 
and buoyancy and liveliness. A society 
caught up in the great adventure of an 
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Echo satellite, a reconstructed biologi- 
cal gene, a niobium-tin compound su- 
perconductor operating far above abso- 
lute zero—this will not lapse into Hux- 
ley’s “Brave New World.” Free people 
of today are ready to take up Words- 
worth’s offer: 


Come forth into the light of things, 
Let Nature be your teacher. 

She has a world of ready wealth, 

Our minds and hearts to bless— 
Spontaneous wisdom breathed by health, 
Truth breathed by cheerfulness. 


So, over all, scientists must learn to 
express just those human virtues which 
Sir Charles said so kindly in his opening 
words were theirs. 


Public Faith and Following 


But now we have to go back to the 
first urgency for scientists—public faith 
and public following. The simple fact 
now is that scientists do not have the 
trust of people and of nations in deal- 
ing with the issues that Sir Charles raises 
—the issues of peace and war, of feast 
and famine, of life and death in their 
temporal forms. This is not a com- 
plaint; it is a realization. I could sup- 
port this assertion by many grievous 
examples. Following Sir Charles’s 
theme, I shall, however, refer to only 
two. The first is the action that followed 
the scientific communities’ plea of 
1945—46 to achieve immediately nuclear 
disarmament and agreement on nuclear 
weapons between all nations of the 
world. Some statesmen in our own gov- 
ernment indeed cared deeply about this 
issue. Some scientists worked hard with 
them to awaken the world and its poli- 
tics to the nuclear terror shortly to 
come. These scientists enlisted others in 
an effort to see whether what looked to 
many like a monopoly of nuclear weap- 
ons would soon be a world-wide nuclear 
arms race. 

I happened to be one of a task force 
that was gathered officially, with State 
Department sanction, at the very be- 
ginning of 1946 to prepare a detailed 
scientific estimate of just what Sir 
Charles now speaks of as an “engineer- 
ing truth.” We found, of course, the en- 
gineering truth that another country, 
explicitly the Soviet Union, would have 
nuclear weapons in a certain number of 
years after 1946—a number which we 
carefully estimated. Our estimate, which 
is a matter of record, was off by little 
more than a year, and it was, indeed, 
too conservative an estimate. But it was 
by no means trusted, and—an equally 
sorry circumstance—we lacked the skill 
to make people believe and heed it. 


A somewhat similar but rather more 
complex situation besets us now in re- 
gard to the nuclear test ban. You re- 
member that, following the technical 
agreement of the summer of 1958 for 
a test detection network, scientists work- 
ing on the subject were obliged drastic- 
ally to revise their estimate of the known 
efficiency of detection of nuclear events. 
This necessity and subsequent studies 
of the subject have aroused a widespread 
mistrust among national leaders, and 
perhaps among the populace at large, 
concerning the reliability of scientific 
judgments and decisions. 


Limitations of Scientific Certainty 


So I would like, in the space available 
for comment, to say something about 
the inner nature of science and tech- 
nology and of scientists and engineers 
—something which must be understood 
by all the world if we are to operate 
practically in the condition of moral 
unneutrality that has been invoked. 
These inner qualities really turn out to 
be special limits on science and tech- 
nology. To state it baldly, scientifically 
there are limits on truth, there are lim- 
its on certainty, and there are limits on 
discovery itself. Maybe the limit on cer- 
tainty is the most important to explore 
here. Scientific findings, scientific facts, 
are usually thought of as symbols of 
certainty. But people must realize that 
these findings are certain only with re- 
spect to a particular frame of reference. 
That frame of reference is, broadly, the 
present state of knowledge or the pres- 
ent position of scientific thought. Rich- 
ard Feynman put this eloquently in a 
lecture on the value of science, delivered 
in 1955. He said, “We have found it of 
paramount importance that in order to 
progress we must recognize the igno- 
rance and leave room for doubt. Sci- 
entific knowledge is a body of state- 
ments of varying degrees of certainty— 
some most unsure, some nearly sure, 
none absolutely certain .... Now we 
scientists are used to this, and we take 
it for granted that it is’ perfectly con- 
sistent to be unsure—that it is possible 
to live and not know.” And so the 
world, facing the possibility of an era 
blessed by the fruits of science, as Sir 
Charles points out, must learn to ac- 
cept the uncertainties of science. 

Correspondingly, the truth is also 
subject to drastic revision in the light of 
discovery. Note carefully the difference 
between this kind of revision of “truth” 
and that in which the truth is compared 
to falsehood, deceit, or clumsy human 
error. Indeed, since wave mechanics has 
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supplemented classical mechanics in 
the description of material events, the 
scientists’ own concepts of truth and 
certainty have dramatically changed. 
But much of the popular view of sci- 
ence is still related to the deterministic 
description of the state of a physical 
system. Technically, this reached its 
climax in Newton’s revelation of the 
basis of Kepler’s laws governing the 
motion of the heavenly bodies. How- 
ever, in atomic physics this causal de- 
terministic account has been vigorously 
displaced by the quantum theory, in- 
volving a universal quantum of action. 
Thus, for nearly 60 years the physicist, 
and later the chemist, have had to make 
experimental conditions such that they 
could describe universally their findings 
without being dependent upon a partic- 
ular quantum which was being observed 
at that particular time. In other words, 
to make these experiments anything like 
a truthful description, we have had to 
work with such heavy-handed measure- 
ments that the individual quanta of ac- 
tion were completely disregarded. How- 
ever, in doing this we threw away the 
old-time goal of certainty of position in 
time or in space, and thus a certainty 
of movement too. 

Hence, in a quite technical way, but 
with an abiding philosophical meaning, 
the scientists of our age and also the 
engineers who work with nuclear phys- 
ics and with the tools of solid-state elec- 
tronics, like transistors and magnets, 
have already come to terms with the 
kind of uncertainty and incomplete 
truth with which they must live. But, 
along with this, of course, there is a 
quantization of truth. Never can the 
scientist deal with a half truth, even 
though it may resemble that fragment 
of Irish confetti called a “half brick” 
in that both are said sometimes to carry 
further than the whole. The scientist has 
to tell the whole truth as he knows it in 
that moment in time, and nothing less 
or different can be expected. The situa- 
tion relative to detection of under- 
ground nuclear explosions vividly illus- 
trates this. 


Science and Compromise 


This brings us to some other large 
limitations in the tactics of science with 
respect to their harmonious integration 
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in human affairs. For instance, that es- 
teemed virtue of some of the noblest 
leaders of societies and of nations, the 
ability to compromise, is painfully, ut- 
terly lacking in the scientist producing 
new science. My late colleague Karl 
Jansky had powerful reasons for regard- 
ing the sibilant murmurs of his radio 
research antennas as some earthborn 
interference. This would have been just 
the sensible thing to decide on and al- 
low for in the decisions on power and 
frequency then shaping up for long- 
distance radio usage. But the refusal of 
any researcher to compromise the pos- 
sibilities led Jansky to the discovery of 
radio astronomy through radiation from 
the stars. Likewise, we cannot say that 
we will make an international agreement 
defining the correct amino acid sequence 
in the helix of a protein-nucleic acid 
molecule, convenient as that might be. 
In contrast, of course, we do make just 
such agreements about the gold value 
of the dollar, about international law, 
even about the time of day. Is it not 
well that science warns that all cannot 
be compromised? George Orwell, in 
1984, warns grimly about such deep 
danger to human freedom: “For it is 
only by reconciling contradictions that 
power can be retained infinitely.” 


Discovery and Individuality 


Finally, concerning the limitations on 
discovery, here we must respond to the 
popular queries, Why don’t the scien- 
tists do the things we need to have done 
—why isn’t there a cure for cancer 
now, why don’t we have a defense 
against nuclear weapons, why cannot 
we make more reliable moon rockets, 
why don’t we understand the forecast- 
ing of weather? Thus, on and on, the 
infinity of unanswered questions flows, 
and as long as the human race advances, 
so will it ever flow. The point is that 
the scientist does not really know how 
to multiply—or perhaps one might bet- 
ter say to distribute—his efforts. It is 
not useful for a team of 100 scientists 
each to have one one-hundredth of a 
good idea. No one ever synthesized an 
important new idea in science that way. 
The ideas of scientific discovery come 
one at a time from one person and one 
mind at a time. Sometimes two or three 
can aid each other. But scientific dis- 


covery cannot be collectivized, and it 
does not flourish in collectivized struc- 
tures. As Sir Charles has said, individ- 
uality, independence, scientific noncon- 
formity are the requisites for discovery. 

Even then, how hard and slow it is. 
Take the case of light—the mystery and 
adornment of the universe since the 
Creation: “Let there be light!” Thou- 
sands of scientists have studied it, in 
tens of thousands of ways. But only this 
year was the concept of coherent light 
—light whose waves start and go from a 
source in unison—realized in the opti- 
cal maser. Thus, Schawlow and Townes 
envisioned, and there has been achieved, 
light never before beheld. This is past 
the halfway point of the 20th century 
—what else, indeed, have scientists not 
beheld? All these things too, I hope, the 
people will understand and will have 
sympathy for, when science has the op- 
erational role for which Sir Charles 
Snow petitions. 

Altogether, then, I ask that scientists 
be trusted mightily in view of the 
changes, the revisions, the alterations 
that they will constantly have to make 
in their role in large human affairs. In 
the small, they do almost universally 
trust each other, as Sir Charles has 
brought out so eloquently in his novels, 
even by dramatizing the rare cases of 
mistrust. The experiences of many dec- 
ades now have shown that this trust is 
merited and does good. When the trust 
has been sufficiently enlarged, neutral 
scientific moralisms will diminish and 
disappear. And the natural scientist will 
once more call on the poet (Words- 
worth) to say that, in the end, science 
belongs to all, not part, of man: 


. .. For I have learned 

To look on nature, not as in the hour 

Of thoughtless youth; but hearing often- 
times 

The still, sad music of humanity, 

Nor harsh nor grating, though of ample 
power 

To chasten and subdue. And I have felt 

A presence that disturbs me with the 
joy 

Of elevated thoughts; a sense sublime, 

Of something far more deeply inter- 
fused, 

Whose dwelling is the light of setting 
suns, 

And the round ocean and the living air, 

And the blue sky, and in the mind of 
Mansccc 
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Science in the News 


Inauguration Week: Ike’s Farewell 
Address; Reorganizing the AEC; 
Rules Committee Maneuvers 


The prestige of science reached a 
new height of sorts last week as the 
retiring President, in his farewell ad- 
dress, warned the country to guard 
against unwarranted influence by two 
groups: “the military-industrial com- 
plex” and a “scientific-technological 
elite.’ His point was that the country 
is spending more than half the federal 
budget on the military and that half 
the scientific research in the country is 
being underwritten in the name of na- 
tional security. 

The enormous amounts of money 
being spent naturally give power to 
the military, industrial, and scientific 
authorities who handle the work, power 
that is accentuated both by the need 
to turn to those who are given the 
money to spend for the necessary ex- 
pert advice on how it should be spent, 
and because of the ability of these 
groups to appeal over the heads of 
their legal superiors to Congress and 
to the public, always in the name of 
national security, for more power and 
more money. (In his press conference 
the next day Eisenhower cited the ex- 
ample of the expensive, full page ads 
he was seeing everywhere, designed to 
build up support for this or that ex- 
pensive missile or other research and 
development project.) 

This interpretation, suggested by 
members of his staff, emphasizes Eisen- 
hower’s concern about scientists as a 
part of what has come to be known as 
the “defense lobby,” actually a com- 
plex of lobbies insisting that one thing 
or another is necessary -for national 
security and adding up to general 
pressure to increase spending above 
whatever it might happen to be at the 
moment. 

Eisenhower’s warning was regarded 
as worth while by a good many peo- 
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ple in Washington who disagree with 
his philosophy of government, but 
they were thinking of something differ- 
ent from what the retiring president 
had in mind. 

Eisenhower has been widely criti- 
cized, of course, for his reluctance to 
increase federal support for one area 
or another, but particularly science, 
education, and defense, and these criti- 


cisms, although reaching their widest 


audience through the voices of his 
political and journalistic critics, have 
been based largely on what “the ex- 
perts”—-scientific, educational, or mili- 
tary—have insisted was necessary in 
the interests of national security. 

This was an annoying situation for 
Eisenhower; for although it was getting 
increasingly hard to argue with the ex- 
perts, to accept their views implied 
that it would be necessary to abandon 
his firmly set beliefs in keeping govern- 
ment as small as possible and in re- 
sisting further government interference 
in the free enterprise economy. He 
was naturally worried about this “mili- 
tary-industrial complex,” this “scien- 
tific-technological elite” that would, it 
seemed to him, if given a free hand, 
change American society into some- 
thing quite different from the society 
he had known and believed in. 


Mood of the Farewell 


The pressure of the arguments from 
this “elite” led him to endorse the re- 
cent paper of his Science Advisory 
Committee that explicitly put “primary 
responsibility” for advanced scientific 
education and for basic research on 
the federal government, but his heart 
was not in it. There were scant signs 
that this sort of thinking influenced 
his final budget, and his misgivings 
showed up in the warning in his fare- 
well address of “the prospect of dom- 
ination of the nation’s scholars by fed- 
eral employment, project allocations, 
and the power of [federal] money.” 


The farewell address, more eloquent 
and moving than any speech he had 
given in a long time, expressed the 
feelings of a man who deeply felt he 
had served the country well in resisting 
the forces of a change toward stronger 
and bigger central government, about 
to retire in favor of a man who seemed 
to go out of his way to identify him- 
self with those forces. He said later 
that the farewell was the last speech 
he would make, and he wished Ken- 
nedy well, but it is doubtful that he will 
find himself able to remain silent for 
very long. The farewell warnings are 
likely to be repeated. 

But the mood of Washington, re- 
flected in the eagerness with which the 
city awaited Kennedy’s assumption of 
power, was not with Eisenhower. There 
was a good deal of support for Walter 
Lippmann’s assertion that Eisenhower 
was “out of date.” The Kennedy peo- 
ple are concerned about the defense 
lobby not so much as a lobby for more 
spending, for they are for more spend- 
ing, but as a conglomeration of lob- 
bies, each demanding support for its 
pet projects. The problem of the Presi- 
dent, in this situation, is to assert 
domination in order to see that the 
money is spent and the effort is or- 
ganized as the national interest de- 
mands, not as several dozen competing 
groups, each made up of an assortment 
of military, bureaucratic, industrial, 
scientific, and political figures would 
try to have it spent based on each 
group’s belief, from its special point of 
view, that its interests are synonymous 
with the national interest. 

The Kennedy people do not expect 
to be wholly successful, but they criti- 
cize Eisenhower for failing to offer 
strong enough leadership to be nearly 
as successful as he could have been. 
We will get a chance to see what Ken- 
nedy can do when he tackles the prob- 
lem of the space and missile effort, 
which everyone complains is being 
mismanaged through the lack of strong 
leadership, and which will probably 
provide the new Administration with 
its first test of strength with the as- 
sorted interests of the defense lobby. 


Reorganizing the AEC 


During the week it became known 
that there would probably be fairly 
prompt action on another, less con- 
troversial, problem of organization. For 
several years now there have been com- 
plaints about the dual role of the 
Atomic Energy Commission as both 
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promoter of civilian uses of atomic 
energy and as a regulatory agency sup- 
posed to prevent uses of atomic energy 
where undue hazards might be involved. 
The critics have pointed out, and the 
AEC has agreed, that there is a built-in 
conflict. of interest within the AEC as 
it tries both to speed up civilian use 
of the atom and to slow it down to pro- 
tect the public safety. 


Proposal for New Agency 


Such apparently conflicting interests 
as the United Auto Workers, which 
feels its people are being endangered, 
and the Detroit Edison Company, 
which is building a plant, have both 
come out for setting up a separate 
agency to handle the regulatory func- 
tions. But Chet Holifield of California, 
the new chairman of the Joint Con- 
gressional Committee on Atomic 
Energy, and a supporter of strict regula- 
tion, has recently said he did not see 
where a separate regulatory agency was 
likely for several more years. The 
basic argument against a _ separate 
agency has been, and continues to be, 
that even though a separate agency 
may be desirable in theory, as a prac- 
tical matter only the AEC now has the 
expertise to handle the job. 

But aside from this, not many peo- 
ple are interested in setting up still an- 
other regulatory agency at a time when 
most of those that exist are being 
criticized as inefficient, too subject to in- 
fluence by the people they are supposed 
to regulate, and in some cases, such as 
the Federal Communications Commis- 
sion and the Federal Power Commis- 
sion, virtually incompetent to handle 
their jobs. 

The AEC has now come up with a 
compromise plan which would separate 
the regulatory functions from the rest 
of the agency, with the chief regulatory 
officer reporting directly to the five 
commissioners. The AEC _ general 
manager, who now has over-all super- 
vision of all activities, will no longer 
have any control over the regulatory 
side of the agency. The planned changes 
have general support within the AEC 
and with the Joint Committee and ap- 
parently will be put into effect prompt- 
ly unless Glenn T. Seaborg, the new 
chairman appointed by Kennedy last 
week, disapproves. 


Reaction to Seaborg 


Seaborg’s appointment, incidentally, 
received an  unenthusiastic response 
from the joint committee, primarily be- 
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cause he was not well known to the 
committee, but partly on the grounds 
that a scientist would soon find himself 
fed up with the involved politics of the 
AEC. Some of the committee staff were 
prepared to put a little money on the 
proposition that he would not last out 
the year. 

But Seaborg has been serving as 
chancellor of the University of Cali- 
fornia, and presumably has already 
gotten more than a taste of political in- 
fighting, although perhaps that is not 
enough to prepare a man for the Wash- 
ington jungle. Seaborg has also been 
serving on the Science Advisory Com- 
mittee, but that group, to the considera- 
ble annoyance of Congress, has been 
pretty well shielded from Washington 
politics by their status as confidential 
advisers to the President. 


Rules Committee 


Meanwhile it was widely, although 
not universally, assumed that Sam Ray- 
burn, the Speaker of the House, had 
assured the reform of the House Rules 
Committee, which in the past has 
served as a burying ground for the type 
of legislation that Kennedy will need. 

The final results should be known by 
the time this appears. But well before 
the vote was scheduled a leader of the 
liberal bloc in the House was exuding 
both confidence that Rayburn would 
succeed and admiration for Rayburn 
as a master of political strategy. The 
source has been a member of Congress 
for nearly 20 years, but he could al- 
ways learn something new from Mr. 
Sam, he said, and this time he had 
learned a lesson about the importance 
of timing in the art of politics. 

It had been assumed that Rayburn 
would try to take control of the Rules 
Committee away from Howard Smith 
and his ultraconservative coalition 
either by pushing through a rule to 
enlarge the committee on opening day, 
when the House adopts its rules for 
the session, or by purging William 
Colmer of Mississippi when the House 
Democrats nominated their committee 
members. 

To try to change the rules after open- 
ing day seemed especially difficult, for 
then the rules change would have to 
go through the Rules Committee in 
order to reach a vote on the floor, and 
it hardly seemed likely that the con- 
servative coalition on the committee 
could be persuaded to assist in its own 
demise. 

In fact, though, this unlikely situa- 





tion was guaranteed last week when 
Judge Smith publicly pledged himself 
not to block the rules change that 
would take control of the committee 
away from him. He did so after Ray- 
burn had convinced him that if he 
failed to make the commitment Colmer 
would be purged, an alternative which 
the Judge decided was slightly more 
distasteful than packing the committee. 

The advantages of Rayburn’s tactics, 
his admirers say, were that they gave 
him time to solidify support for the 
change among conservative Southerners 
and thus to diminish the risk that 
enough conservative Democrats would 
join with conservative Republicans to 
defeat the proposal; that by making it 
clear that he was in a position to purge 
Colmer he was able to make the al- 
ternative of merely packing the com- 
mittee appear to be a conciliatory com- 


promise by comparison, thus getting © 


done what needed to be done while 
arousing a minimum of hard feeling 
among people whose _ cooperation 
would be needed later in the session; 
and that, finally, by putting off the 
debate over the rules change until some 
time after opening day he had pre- 
vented the headlines about the conven- 
ing of the new Congress from being 
dominated by an intraparty squabble 
among the Democrats. 

By the time the Democrats met last 
week to take a position on the rules 
change, Rayburn had gotten enough 
support that Judge Smith conceded “I 
know when I’m beaten,” and most of 
the Southerners who might have sup- 
ported Smith sat passively silent while 
a voice vote in the caucus endorsed 
the change. A Republican caucus later 
went on record asking its members to 
oppose the rules change, but there 
were enough liberal Republicans who 
intended to vote for the change to 
make defeat of the proposal unlikely, 
although not unthinkable. 

The expected success of the rules 
change also suggested something about 
the power of a strong president. The 
reform would have to go through 
despite the weakening of liberal forces 
in the House in the past election. But 
with Kennedy in the White House Ray- 
burn could, and apparently did, per- 
suade a few recalcitrants to go along 
by reminding them that if they failed 
to go along “you'll not only be on my 
list, youll be on the list of someone 
higher up.” He used a blunt four-letter 
word to characterize the type of list he 
had in mind.—H.M. 
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News Notes 





European Governments Plan 
Cooperative Space Research 


Britain and France are sponsoring an 
international space conference on 30 
January in Strasbourg in the hope of 
developing a cooperative European re- 
search program. The governments that 
have been invited to participate in the 
meeting, which will be led by British 
Minister of Aviation Peter Thorney- 
croft, include Austria, Belgium, Den- 
mark, West Germany, Italy, the Neth- 
erlands, Norway, Spain, Sweden, and 
Switzerland. 

The immediate objective of the pro- 
posed joint project is development of a 
European satellite launching vehicle 
from the French Veronique rocket and 
the British Blue Streak. The latter was 
recently abandoned as a_ military 
weapon, but research on it as a satellite 
launcher has continued at a cost of 
about £1 million ($2,800,000) a month. 


Another European Space Program 


Another program for European co- 
operation in space was launched last 
month at the European Organization 
for Nuclear Research (CERN) in Mey- 
tin, Switzerland. On 1 December, after 
a 4-day intergovernmental conference 
at CERN, an agreement for setting 
up a preparatory commission to es- 
tablish a European Organization for 
Space Research was signed by nine of 
the ten countries invited, as well as by 
Spain, which was admitted as a mem- 
ber state during the conference after 
having taken part in its work as an ob- 
server. The other participating coun- 
tries were Belgium, Denmark, France, 
Great Britain, Italy, the Netherlands, 
Norway, Sweden, Switzerland, and the 
Federal Republic of Germany. (The 
West German delegation did not have 
the authority to sign the agreement at 
the time of the meeting.) 

At present three groups of scientists 
are working on the technical, adminis- 
trative, and financial requirements of 
the new organization, which may be 
formed this summer and functioning 
by fall. 


Space Symposium Planned 


Still another event in European space 
activities was announced recently when 
the British Interplanetary Society re- 
ported that it is planning the First 
European Symposium on Space Tech- 


27 JANUARY 1961 


nology. The meeting will take place in 
London, 26-28 June. Engineers and 
scientists from Western European 
countries, primarily those that are 
members of the Organization for Euro- 
pean Economic Cooperation, will at- 
tend the symposium. 


AEC Reports Status of Idaho 
Accident Investigation 


Investigation into the cause of the 
3 January accident at the Stationary 
Low Power Reactor No. 1 (SL-1) in 
Idaho continues to be slow and difficult 
because of extremely high radiation 
levels in the reactor building which 
impede efforts to obtain reliable data 
from instrumentation or visual observa- 
tion as to the present conditions within 
the reactor itself. However, it has now 
been established that the reactor, lo- 
cated at the Atomic Energy Commis- 
sion’s National Reactor Testing Station 
near Idaho Falls, sustained an uncon- 
trolled nuclear reaction. 

Three men were killed in the acci- 
dent, the first fatal accident in the his- 
tory of U.S. reactor operation. The re- 
actor is of conventional design and had 
been in operation for about 2% years. 
Two of the fatally injured men were 
certified reactor operators, and the 
third was a trainee scheduled to re- 
ceive his certification next month. The 
men who were fatally injured were 
the only ones in the building. 

So far as can be determined, a nu- 
clear reaction is not going on in the 
reactor at this time, but it has not been 
possible to make a complete examina- 
tion. Investigation of the reactor will, 
of course, be conducted cautiously to 
guard against the remote possibility 
that the investigation itself could initi- 
ate a nuclear reaction. 

Concrete shielding blocks surround- 
ing the top of the reactor prevent study 
from outside the building. However, an 
attempt will be made to examine the 
interior through nozzle openings or 
ports in the metal plate which covers 
the reactor vessel. Until the interior 
condition of the reactor is known, it 
cannot be determined with certainty 
what steps must be taken. Shielded 
television and photography appear to 
be the best methods of obtaining the 
initial information needed. 

Aerial and ground monitoring con- 
tinues to affirm that airborne radio- 
activity is being confined largely to the 
reactor building and the immediate 


vicinity. Direct radiation from the re- 
actor building has shown no increase 
since the accident. Calculations from 
direct radiation readings are as follows: 
1.1 r/hr at 100 ft; 0.037 r/hr at 500 
ft; 0.009 r/hr at 1000 ft; and 0.002 
t/hr at 2000 ft. 


Cole Assesses International 
Atomic Agency’s Progress 


Sterling Cole, director general of the 
International Atomic Energy Agency, 
recently told the Atomic Industrial 
Forum in San Francisco that “none of 
us has been completely happy or satis- 
fied with the agency’s progress.” Weak 
support from member governments, 
coupled with unstable financing, has re- 
flected current international political 
tensions. 

Nevertheless, Cole’s annual report on 
IAEA to the United Nations General 
Assembly was on the whole encourag- 
ing. He indicated that today’s assess- 
ment of nuclear power prospects is 
“generally more optimistic” than that 
of 2 years ago, although the produc- 
tion of cheap electricity, motive power, 
and heat from nuclear fuels “still re- 
mains to most countries a prospect for 
the future rather than a reality for the 
present.” At present “the cost of nu- 
clear power is falling quite fast, faster 
than that of conventional power, but 
from a greater height”; it is unlikely 
that the two curves will intersect until 
the latter part of the 1960’s. The use 
of isotopes and radiation, on the other 
hand, continues to flourish and ex- 
pand, and the agency is “beginning to 
see the first fruits of its own work in 
spreading this technology to the less 
developed areas,” Cole said. 

He pointed out that the “disappoint- 
ment of earlier expectations” had in- 
fluenced the development of the agen- 
cy’s work, noting that some nations had 
not used the agency as a clearinghouse 
for supplying atomic facilities and 
fuels to other countries, preferring sepa- 
rate agreements. As a result, the agen- 
cy’s program has been devoted to 
training and technical assistance, re- 
search and surveys, scientific meetings 
and publications, the elaboration of 
safety codes and regulations, and other 
preparatory and regulatory work. 


Progress Described 


Cole said that in these fields the 
progress made by the agency in the 
past year had been “positive and con- 
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siderable,” and he gave some examples: 
some 420 fellowships were granted in 
the last year, to make a total of 1000 
since the program started; experts and 
equipment were made available to 
atomic programs in 27 countries; 31 
scientific reports were published; the 
first issue of the agency’s journal on 
nuclear fusion research was published; 
draft conventions were elaborated gov- 
erning the civil liability of operators 
of both land-based and nuclear-ship 
reactors; regulations for the transport 
of radioactive materials were drawn 
up and approved; technical recom- 
mendations for the disposal of radio- 
active wastes were worked out by a 
group of highly qualified specialists; 
and nine scientific meetings were held, 
attended by more than 2000 scientists 
from 40 countries. 

The director general also reported on 
the “growing willingness of govern- 
ments to place specialized facilities at 
the agency’s disposal.” He mentioned 
as examples the dosimetry experiment 
at Vinca, made possible through the 
cooperative attitude of the Yugoslav 
authorities and carried out with as- 
sistance from France, the United 
States, and the United Kingdom; the 
United Arab Republic’s offer to con- 
vert its national isotope center to a re- 
gional center under the agency’s aegis; 
Monaco’s offer to make research facili- 
ties at the Oceanographic Institute 
available to the agency and to permit 
use of its research vessels; and the 
use of a reactor facility in Norway for 
a joint reactor physics research pro- 
gram. 

Cole described the agency’s function 
to establish and administer safeguards 
as “complementary to that of the 
United Nations in the field of atomic 
energy.” He also referred to the serv- 
ices the agency is rendering the United 
Nations Scientific Committee on the 
Effects of Radiation on Man by per- 
forming analyses in its laboratory and 
by providing information on radiation 
protection problems. 


Financing Improved But Inadequate 


He termed the last session of the 
IAEA General Conference, held in Vi- 
enna in September, “the most construc- 
tive and encouraging conference that 
we have had since the agency was set 
up a little more than three years ago” 
and said that the fact that the confer- 
ence had approved a substantial in- 
crease in the target for voluntary con- 
tributions to finance the technical as- 
sistance and laboratory activities of 
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the agency showed that it shared his 
satisfaction over recent progress and 
his confidence in the agency’s growing 
program. 

However, he urged that a more 
stable basis be found for financing the 
agency’s technical assistance work. The 
voluntary contributions upon which 
technical aid is dependent “consistently 
are insufficient” to meet the objectives 
set up by the various governments. 


Livingston Compares Disarmament 
and Arms Control; Prods Federation 
of American Scientists on Policy 


M. Stanley Livingston of Massachu- 
setts Institute of Technology, chairman 
of the Federation of American Scien- 
tists, discusses “Disarmament and/or 
Arms Control and FAS Policy” in the 
federation’s January newsletter. Ex- 
cerpts from his statement follow. 


Advocacy of disarmament is becom- 
ing respectable. General agree- 
ment on the necessity for some arms 
control is one of the most significant 
consequences of the development of 
nuclear weapons.... 

[However,] there is wide disagree- 
ment on the general formulas for dis- 
armament, and also on the many com- 
petitive proposals for a “first step.” But 
there is also serious disagreement on 
the ultimate goal, which can be char- 
acterized by the meanings implied in 
use of the two terms: “disarmament” 
and “arms control.” 

Both terms are used (or misused) by 
individuals whose philosophies are 
widely different. Enthusiasts for im- 
mediate total disarmament of all na- 
tional military forces down to police 
levels conceive this goal to be the only 
true disarmament... . 

Others believe that real disarmament 
means the ultimate elimination of all 
weapons of mass destructions, but ex- 
pect it to take a long time and to be 
accomplished only by many successive 
small steps. . . . They use the term 
“arms control” to describe the succes- 
sive steps and agreements; to them it is 
the means to the end, but not the goal. 

A very much larger number conceive 
of “arms control” itself as the ultimate 
goal. To them the maintenance of na- 
tional military force is essential for na- 
tional security. “Arms control” means 
a delicate balance in number and type 
of national armaments designed to 
minimize the incentives for other coun- 
tries to initiate a war. Basically, it is 





nothing more than military strategy in 
modern dress, and the international 
agreements for which they plan are 
those which would improve their own 
country’s capacity for deterrence. Un- 
fortunately, these spokesmen are only 
too willing to use the term “disarma- 
ment” as a facade to conceal their pur- 
pose and to gain public acceptance of 
their policies. ... 


FAS and National Policy 


The FAS has wavered uncertainly in 
accepting responsibility for formulating 
a disarmament policy. Despite the ef- 
forts of a few dedicated individuals all 
attempts to formulate a policy accept- 
able to the Council have degenerated 
into almost meaningless generaliza- 
tions. This is an untenable position for 
a political action group representing 
the opinion of socially conscious scien- 
tists. It is past time for the FAS to 


state its policies clearly and with force. ° 


The FAS policy must be long-range, 
and must firmly set forth the ultimate 
goal; it should be flexible enough to al- 
low a wide variety of first-step ap- 
proaches, but should not attempt to 
formulate each step in the process. It 
should distinguish clearly between 
arms control and true disarmament, 
and should accept arms control pro- 
posals only as a means to the end. It 
should emphasize the ultimate neces- 
sity of international inspection and 
control under a world of law. In this 
policy the FAS should not attempt to 
design a step-by-step disarmament pro- 
gram, nor should it try to formulate 
compromises between realists and 
idealists. The need is for a forthright 
and idealistic statement of the ultimate 
goals, to supply the leverage for our 
country to move steadily closer to these 
goals. 


Policy Statement Proposed 


In order to start discussion and 
stimulate others in formulating a pol- 
icy position for the FAS on disarma- 
ment and arms control, I suggest the 
following statement for FAS consid- 
eration: 

“The Federation of American Scien- 
tists strongly supports the policy of 
comprehensive disarmament of all 
weapons of mass destruction, under a 
world of law with an international po- 
lice force to provide inspection and 
control. Nothing less can be acceptable 
to anyone with a decent respect for 
mankind. In working toward this goal a 
massive effort is required to understand 
and evaluate the many economic, tech- 
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nical and political factors which lead to 
international misunderstandings and 
strife. We urge our government to 
stimulate and support a greatly expand- 
ed program of study of these factors, 
one which is commensurate with the 
scope and urgency of the problems 
involved. Specifically, we propose de- 
tailed analyses of the technical prob- 
lems of systems of inspection and en- 
forcement of disarmament agreements, 
and of their effectiveness and cost. We 
advocate international negotiations to 
clarify areas of concern, and distrust, 
and to formulate plans to remove or 
minimize legitimate sources of dis- 
trust. We advise our government to act 
quickly in several areas where agree- 
ments are potentially within reach, in 
order to test the sincerity of ourselves 
and other nations; we advise this even 
if it involves some short-term risks of 
unbalance of military deterrents. We 
believe that some risk is justified in 
view of the greater risk of failing to 
act. We consider such arms control 
agreements to be justified only if they 
lead to further and more meaningful 
disarmament agreemeuts, and only if 
they are adopted as a part of a con- 
scious effort to decrease the chance of 
uninhibited armed conflict. We recog- 
nize the need to build confidence in 
the United Nations as a forum for the 
discussions of international problems, 
and to strengthen the authority of the 
international police force in neutraliz- 
ing aggressions. Above all we urge that 
the ultimate goal of true disarmament 
under a world of law be made the real, 
as well as the ideal, purpose of U.S. 
policy.” 


News Briefs 


Biophysics placement service. The 
Biophysical Society will operate its 
placement service at the fifth Annual 
Meeting, to be held at the Chase Ho- 
tel, St. Louis, Mo., 15-18 February. 
This service will be available to regis- 
trants without charge. Rooms for in- 
terviews will be provided. Further in- 
formation and forms for registration 
by prospective employers and candi- 
dates prior to the meetings may be ob- 
tained by writing: Biophysical Society 
Placement Service, Box 668, Frederick, 
Md. 

* ae * 

Epidemiological board. The Armed 
Forces Epidemiological Board celebrat- 
ed its 20th anniversary on 11 January. 
The board, consisting of top civilian 
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medical scientists who serve on 12 com- 
missions, was originally established in 
1941 to advise the Army, and later 
the other military medical services, on 
preventive medicine problems of mili- 
tary importance. President of the board 
is Gustave J. Dammin, professor of 
pathology at Harvard Medical School. 
Col. John Rizzolo, USAF, MC, is 
executive secretary. 


Parasitologists organize. The Inter- 
national Federation of Parasitologists is 
being organized from headquarters at 
the University of Illinois. Francis J. 
Kruidenier, University of Illinois zoolo- 
gist, is secretary of the initial governing 
commission and executive committee. 
T. W. M. Cameron of McDonald Col- 
lege, Canada, is executive committee 
chairman. 

The federation will include workers 
in medical, veterinary, and biological 
fields. It will consist of affiliated socie- 
ties and individuals and will extend 
throughout the world, including scien- 
tists of both Eastern and Western coun- 
tries. It hopes to work through the 
World Health Organization, serving as 
an international study group. Federa- 
tion plans grew out of the first Inter- 
national Conference on_ Trichinosis, 
held in Warsaw in September under 
sponsorship of the Polish Society of 
Parasitology. 

Gerontological journal. The Geron- 
tological Society, Inc., has authorized 
publication of a new quarterly journal 
to be known as The Gerontologist. It 
will be similar in format to the Journal 
of Gerontology. Publication will begin 
in 1961. The new publication will fea- 
ture review articles, theoretical articles, 
historical articles, and articles dealing 
with current action programs. A dozen 
countries will be represented on the 
editorial board, emphasizing the inter- 
national character of the enterprise. 
Oscar J. Kaplan, San Diego State Col- 
lege, San Diego 15, Calif., will serve as 
editor-in-chief. Manuscripts should be 
sent to him for consideration by the 
editorial board. 

a ae me 

Chinese scientific material. The Con- 
sultants Bureau, New York, has an- 
nounced that it is planning to trans- 
late and publish selected Chinese 
scientific articles. During 1961 the pro- 
gram will cover from 500 to 1000 pages 
of highly specialized material in the 
fields of chemistry, physics, biology, 
earth sciences, mathematics, and met- 
allurgy. 


Grants, Fellowships, and Awards 


Atomic energy. The Atomic Energy 
Commission will sponsor a summer in- 
stitute in nuclear physics and atomic 
energy especially designed for mem- 
bers of the faculties of small colleges. 
To be conducted from 26 June to 18 
August by the Oak Ridge Institute of 
Nuclear Studies in cooperation with 
Oak Ridge National Laboratory, the 
institute will give 20 participants an 
opportunity to learn or review basic 
nuclear-energy concepts, acquire an 
understanding of the current nuclear- 
energy developments, become familiar 
with nuclear equipment, and gain in- 
sight into the development of college 
courses in the field. Further informa- 
tion and application blanks are avail- 
able from the Atomic Energy Institute, 
University Relations Division, Oak 
Ridge Institute of Nuclear Studies, 
P.O. Box 117, Oak Ridge, Tenn. 

Geology. An international field insti- 
tute for geology teachers in U.S. col- 
leges will be held in Great Britain dur- 
ing the summer of 1961. It is spon- 
sored by the American Geological In- 
stitute, under a grant from the Na- 
tional Science Foundation that will 
provide travel and subsistence allow- 
ances for participants. The purpose of 
the 8-week summer program is to per- 
mit 20 teachers of geology at the col- 
lege and university level to become 
familiar, in the field, with classic 
geologic areas of Wales, northern 
Ireland, Scotland, and the south coast 
of England, under the leadership of 
recognized British geological scien- 
tists. Directors of the institute program 
for AGI will be Frank H. T. Rhodes, 
University College of Swansea, Wales, 
and Paul R. Shaffer, University of Illi- 
nois. 

Applications must be filed before 15 
February. Inquiries should be addressed 
to Professor Paul R. Shaffer, AGI In- 
ternational Field Institute—1961, c/o 
Department of Geology, University of 
Illinois, Urbana, III. 

Southeast Asia. For the fifth consecu- 
tive year, the Southeast Asia Treaty 
Organization is offering a number of 
postdoctoral research fellowships to 
established scholars of the member 
states. The object of the fellowship 
program is to encourage study that 
will give insight into the present needs 
and future development of the South- 
east Asia and Southwest Pacific areas. 

Grants are normally made for a 
period of from 4 to 10 months and in- 
clude a monthly allowance of $400 and 
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allowance for air travel to and from 
the countries of research. The compe- 
tition for the awards for the 1961-62 
academic year is now open. United 
States citizens may apply to the Exec- 
utive Committee on International Ex- 
change of Persons, Conference Board 
of Associated Research Councils, 2101 
Constitution Ave., NW, Washington 
25, D.C. This country’s candidates for 
the awards are nominated by the De- 
partment of State; SEATO selects the 
final award winners. 


Scientists in the News 


Howard B. Andervont, a member of 
the original research staff of the Na- 
tional Cancer Institute and a former 
president of the American Association 
for Cancer Research, has relinquished 
his duties as chief of the institute’s 
Laboratory of Biology. Although eli- 
gible for retirement, he will continue 
his research in the laboratory he has 
headed for 15 years. Supervisory re- 
sponsibility has been assigned to Walter 
E. Heston as acting chief. 

Andervont has also been appointed 
scientific editor of the Journal of the 
National Cancer Institute. In this ca- 
pacity he succeeds Michael B. Shimkin, 
who was recently named the institute’s 
associate director for field studies. 

Andervont’s career in cancer re- 
search for the U.S. Public Health Serv- 
ice began with his appointment 30 


years ago as the biologist of the first 
cancer research group established by 
the Service. As one of the pioneers in 
recognizing the importance of studying 
the viral etiology of cancer and the 
use of inbred animals in cancer re- 
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search, Andervont has made _ note- 
worthy contributions in studies of the 
Rous sarcoma virus in fowl and the 
Bittner mammary tumor virus in mice. 
By feeding animals milk’ containing the 
Bittner agent, through foster-nursing, 
he converted a strain of mice that sel- 
dom developed mammary tumors to one 
with a high incidence of such tumors. 

Through research in chemical car- 
cinogenesis, Andervont showed that the 
nature and duration of carcinogenic 
stimuli influence the biological proper- 
ties of cancer. In studies of the role of 
hormones in the development of can- 
cer, he demonstrated that some tumors 
may progress from hormone-depend- 
ence to autonomy. 


Sir George Thomson, master of Cor- 
pus Christi College, Cambridge, is mak- 
ing a lecture tour in the United States 
under the auspices of British Informa- 
tion Services. His talks are on the gen- 
eral theme of the relation between pure 
and applied science. 


W. N. Aldridge of Great Britain, a 
member of the Medical Research Cour 
cil’s staff at the Toxicology Research 
Unit in Carshalton, Surrey, is spending 
2 months in the department of physio- 
logical chemistry at the University of 
Wisconsin, Madison. 


Irving A. Taylor, senior research as- 
sociate and project coordinator in the 
Institute for Developmental Studies at 
New York Medical College, has accept- 
ed the position of associate director of 
research at Nowland and Co., Green- 
wich, Conn., effective 1 February. 


Ralph Feder, physicist, of the Phy- 
sics Research Laboratory, Pitman-Dunn 
Laboratories Group, Frankford Arsenal, 
will spend the next 5 months in Ar- 
gentina, where he will assist Jorge Sa- 
bato, head of the Metallurgy Division 
of the Argentine Atomic Energy Com- 
mission, in setting up an x-ray diffrac- 
tion laboratory and organizing groups 
to work on several phases of a project 
on niobium. 


M. A. Joslyn, professor of food tech- 
nology, University of California, Berke- 
ley, has resumed his research and 
teaching activities. Joslyn has been ab- 
sent on an extended leave since July 
1958. He served as food processing 
adviser to the Israeli Ministry of Com- 
merce and Industry for a year and then 
spent his sabbatical traveling in Eu- 
rope, working at the Institute of Agri- 





cultural Chemistry of the Eidgenosische 
Technische Hochscule in Zurich, and 
serving, for a term, as visiting pro- 
fessor of food technology at Massachu- 
setts Institute of Technology. 


Thomas J. King, former head of the 
department of embryology of the In- 
stitute for Cancer Research, Philadel- 
phia, will receive a Fordham College 
Alumni Association Award at the asso- 
ciation’s 107th annual dinner on 2 
February at the Waldorf-Astoria Ho- 
tel, New York. 


Recent Deaths 


Howard W. Ambruster, Fanwood, 
N.J.; 82; chemical engineer, writer, and 
lecturer, who spent a lifetime fighting 
for the strict enforcement of pure food 
and drug laws and opposing the inter- 
national chemical trusts; 10 Jan. 

Norman R. Blatherwick, Daytona 
Beach, Fla.; 72; retired in 1950 as di- 
rector of the New York biochemical 
laboratory of the Metropolitan Life 
Insurance Company, a position he had 
held for 23 years; is said to have been 
the first U.S. research scientist to syn- 
thesize insulin; 13 Jan. 

George H. Bretnall, Shepherdstown, 
W. Va.; 89; retired professor of biology 
at Shepherd College, where he had 
headed the biology department; 10 Jan. 

Worth Hale, Hampden, Mass.; 84; 
associate professor emeritus of pharma- 
cology and former “assistant dean for 
admissions of the Harvard Medical 
School; 16 Jan. 

Chevalier L. Jackson, Philadelphia, 
Pa.; 60; co-founder, with his late father, 
of Temple University Hospital’s bron- 
choscopic clinic, which he headed; pro- 
fessor and chairman of the department 
of laryngology and bronchoesophagol- 
ogy at the Temple School of Medicine; 
13 Jan. 

Frederick W. Sinn, Sr., Philadelphia, 
Pa.; 48; head of the department of op- 
tics at Pennsylvania State College of 
Optometry; 11 Jan. 

Ralph G. VanName, White Plains, 
N.Y.; 83; professor emeritus of chem- 
istry at Yale University; 4 Jan. 

Harlan H. York, Montgomery, Ala.; 
85; taught botany at Brown University, 
the University of West Virginia, the 
University of Pennsylvania, and the 
University of Massachusetts (Fort De- 
vens) and was forest pathologist in the 
U.S. Department of Agriculture, New 
York Conservation Department, and 
Alabama Division of Forestry; 7 Jan. 
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Thought Reform of the Chinese Intel- 
lectuals. Theodore H. E. Chen. Hong 
Kong University Press; Oxford Uni- 
versity Press, New York, 1960. xiii 
+ 247 pp. $5. 

The Hundred Flowers Campaign and 
the Chinese Intellectuals. Roderick 
MacFarquhar. Epilogue by C. F. 
Hudson. Praeger, New York, 1960. 
xii + 324 pp. $6.75. 


These two books are largely comple- 
mentary. Theodore Chen discusses the 
plight of the Chinese intellectuals under 
Chinese communist rule for the whole 
period from 1949 to 1958, while the 
greater part of Roderick MacFarquhar’s 
book consists of extracts from the 
material that appeared during the short 
period of comparative freedom in 1957. 

Chen begins by considering the 
underlying Chinese communist attitude 
toward intellectuals—on the one hand, 
realization of their influence in Chinese 
society and of the importance of win- 
ning their support and, on the other, 
a determination to enforce conformity 
in thought and complete acceptance of 
party authority. 

When the Chinese Communist Party 
came to full power in 1949, it had gen- 
eral support from a considerable propor- 
tion of the intellectuals who, however, 
were still far too independent and 
critical in their thinking to satisfy the 
communist leadership. A _ large-scale 
program of indoctrination through 
special study groups was started in 
which the intellectuals were supposed 
to realize the importance of reforming 
their thoughts and of repudiating the 
poisonous influences of their bourgeois 
background and of the American con- 
tacts which had been a major influence 
in Chinese universities and schools be- 
fore 1949. The indoctrination was made 
more concrete by demands for partic’. 
pation in such activities as the land 
reform campaign and the “Resist-Amer- 
ica, Aid Korea” movement; for public 
confessions repudiating past influences 
and pledging loyalty to the Communist 
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Party and the principles of Marx- 
Leninism; and by the selection, for 
special attack, of persons considered 
typical of viewpoints which the Chinese 
Communist Party considered erroneous, 
but whom many intellectuals had re- 
spected. Among these personal targets 
was Wu Hsun, a 19th-century educa- 
tional reformer who, coming from a 
poor family, had devoted his life to 
starting schools. As late as 1950 even 
communist publications had praised Wu 
Hsun, and a film about his life was 
released in December 1950. In 1951, 
however, he was selected as being typi- 
cal of those who lacked class conscious- 
ness and who had failed to attack the 
culture of feudal society, and he was 
denounced as “villainous, feudalistic 
and anti-people.” Other special targets 
of attack included Hu Shih (denounced 
for his erroneous philosophy of prag- 
matism and his subservience to Amer- 
ica), J. Leighton Stuart (as typical of 
American cultural imperialism), and 
the agrarian reformer Liang Shu-ming 
(as typical of non-Marxist reformism). 

Pressure was intensified with the 
campaigns against counterrevolution- 
aries and with the campaign in 1955 
against Hu Feng, a writer who had 
been sympathetic to the communists 
but critical of party control of litera- 
ture and art; in the latter campaign 
many other intellectuals were de- 
nounced as being members of a Hu 
Feng clique. Chen cites several in- 
stances showing how much intellectuals 
were at the mercy of domineering party 
cadres. 

By 1956 the communist leaders seem 
to have realized that their pressure on 
the intellectuals had been carried to a 
point which seriously reduced the intel- 
lectuals’ working efficiency. In Janu- 
ary 1956 a conference was called to 
discuss “The Problem of the Intel- 
lectuals.” Chou En-lai made a speech 
in which he admitted that there had 
been shortcomings in the treatment of 
intellectuals and that they had not been 
given the opportunity to make their full 


contribution to the new society. Im- 
provements were made in living condi- 
tions and in library facilities, and the 
load of meetings and administrative 
work was reduced. Beginnings were 
made in some relaxation of controls, 
and more intellectuals were admitted to 
the Communist Party. 


The Hundred Flowers Campaigr 


The slogan “Let a hundred flowers 
blossom together; let a hundred schools 
of thought contend” seems first to have 
been announced by Mao Tse-tung in 
an unpublished speech at the beginning 
of May 1956, and it was the title of 
a speech by Lu Ting-yi at the end of 
May. Lu stressed that this new freedom 
of discussion was “a policy to strength- 
en unity” and that the campaigns 
against Hu Feng, Hu Shih, and Liang 
Shu-ming had paved the ground for it. 
Chou argues that the new policy fol- 
lowed from a realization that pressure 
alone had failed to secure sincere sup- 
port from the intellectuals and that the 
party must use other means to win 
them over. 

In the course of 1956 there was an 
appreciable relaxation of control over 
literature and academic study, but there 
was controversy over the limits of this 
greater freedom; some elements in the 
Communist Party disapproved of the 
new line in literature and had sufficient 
influence to secure publication of their 
criticisms of this freedom in leading 
newspapers and periodicals. 

The next important development was 
the speech by Mao Tse-tung (27 Feb- 
ruary 1957) on “Contradictions among 
the People.” This was not published 
until the middle of June, though it was 
given to an audience of 1800 in Peking 
and tape recordings of it were re- 
produced at meetings in other centers. 
MacFarquhar gives an interesting com- 
parison between the version of the 
speech which was finally published and 
a version, obtained earlier in Poland, 
which was probably nearer the origi- 
nal. During March and April a series 
of forums was started in which the 
participants were encouraged to speak 
frankly and were promised freedom 
from reprisals. 


Reasons for the New Policy 


MacFarquhar rejects the view that 
Mao’s policy was simply a trap to induce 
opponents of the regime to reveal them- 
selves. He argues: “Probably it would 
be more correct to say that Mao was 
the victim of his own ideas and illu- 
sions. He really believed in the funda- 
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mental unity of the Chinese people and 
believed that the methods he had used 
had preserved this unity. He knew mis- 
takes had been made; the whole object 
of the rectification campaign was to 
prevent their recurrence. But he firmly 
believed that the conventional Com- 
munist formula—often criticized during 
the ‘Hundred Flowers’ period—that 
achievements were primary and defects 
secondary really corresponded to the 
facts.” 

Neither author fully brings out a 
feature of the communist system which 
would have provided a strong motive 
for Mao’s policy, if this view of his 
beliefs is correct. It is clear, even from 
official communist sources, that local 
cadres often abused their powers and 
created grievances which the leadership 
was willing to remedy when it found 
out about them and that, because of the 
suppression of criticism, it was often 
a very long time before the leadership 
did find out. If Mao believed that the 
communist system had been generally 
accepted and that the bulk of criticism 
would be directed against defects which 
the leadership was willing to correct, 
then he could, quite logically, conclude 
that freedom of criticism would ac- 
tually strengthen the regime. 

In fact, a great deal of the criticism 
attacked the basis of the communist 
system, and it came not only from the 
older intellectuals, which the commu- 
nists could have explained away as the 
result of bourgeois background, but 
also from students, peasants and work- 
ers, and even from some Communist 
Party members of long standing. Mac- 
Farquhar gives a large sample of the 
criticisms which appeared, and Chou 
gives a summary with a number of 
quotations. 

During May 1957, when people had 
found that it was possible to criticise 
without immediate reprisals, both the 
volume and the seriousness of criticism 
increased exponentially. At the begin- 
ning of June the Communist Party re- 
acted with the “anti-rightest” cam- 
paign. The critics were attacked, dis- 
missed from their positions, and forced 
to make new and humiliating confes- 
sions. The period of comparative free- 
dom was followed by the strict enforce- 
ment of official orthodoxy and of com- 
plete subservience to the party and by 
the violent denunciations of revision- 
ism, which have continued up to the 
present. 





LINDSAY OF BIRKER 
School of International Service, 
American University 
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General Theory of Banach Algebras. 
Charles E. Rickart Van Nostrand, 
New York, 1960. 405 pp. $10.50. 


This book, as the title suggests, is 
entirely devoted to the general theory 
of Banach algebras. During the 1930's 
algebras of operators defined on a 
Hilbert space, that is, special Banach 
algebras, were extensively studied by 
von Neumann and Murray. The ab- 
stract definition of this concept was 
given by Nagumo in 1936. But it was 
not until 1941 that Gelfand, in an 
epoch-making article, laid the founda- 
tions for a general theory of Banach 
algebras. Gelfand’s new approach con- 
sisted of the full use of the techniques 
of elementary ideal theory. In_par- 
ticular, the applications which Gelfand 
made of his theory to give elegant 
proofs of some very deep theorems of 
Wiener in the theory of Fourier series 
and the theory of Tauberian theorems 
attracted a great deal of attention. 
Moreover, Gelfand’s applications es- 
tablished the usefulness of algebraic 
methods in certain areas of analysis. 

The book under review consists of 
four chapters and an appendix. In 
chapter 1 (“Fundamentals,” pages 1- 
38) the general definitions and notions 
of the theory are given. This chapter 
contains a detailed study of the motion 
of the spectrum of an element of a 
Banach algebra culminating in a simple 
proof (due to the author) of Gelfand 
and Mazur’s theorem that a normed di- 
vision algebra over the complex field is 
isomorphic to the complex field. The 
algebraic foundations of the theory are 
given in chapter 2 (“The radical, semi- 
simplicity and the structure spaces,” 
pages 41-96). In this chapter the au- 
thor presents a large amount of material 
that previously was available only in 
articles scattered in many periodicals. 
The theory presented in chapter 2 is 
applied in chapter 3 (“Commutative 
Banach algebras,” pages 108-173) to 
obtain Gelfand’s original theory of com- 
mutative Banach algebras. In addition 
to this, chapter 3 contains a detailed 
discussion of the theory of the Silov 
boundary and of the theory of com- 
pletely regular algebras. Algebras with 
involutions, such as algebras of bounded 
operators, are studied in chapter 4 
(“Algebra with an involution,” pages 
178-260). This chapter contains 
Kaplansky’s and Fukamiya’s proof of 
Gelfand and Naimark’s conjecture that 
every B*—algebra is symmetric. The 
author has refrained from giving a de- 
tailed account of the theory of special 





algebras, such as the von Neumann 
algebras, algebras of continuous func- 
tions, and group algebras because three 
books, each devoted to the general 
theory of one of these special algebras, 
have been published. However, a brief 
account of-each theory is given in three 
separate paragraphs collected in the 
appendix. Since most of the details are 
omitted in this appendix, it may be 
looked upon as a source of exercises. 
A complete bibliography, containing 
more than 800 titles, concludes the 
book. 

It is Rickart’s belief that the de- 
velopment of the general theory of 
Banach algebras as an independent 
discipline is to be found in its algebraic 
development. In this respect the book, 
particularly in chapter 2, differs re- 
markably from its Russian counterpart, 
Normed Rings by Naimark (1956; 


English translation by L. Boron, 1959). . 


The style of Rickart’s book is con- 
cise but precise, and those who have 
an appreciable knowledge of the ele- 
ments of functional analysis and gen- 
eral ring theory will find that it is not 
too difficult to read. 

The book is an important contribu- 
tion to the existing literature on this 
subject; the author and the publisher 
are to be congratulated for publishing 
this excellent book. 

W. A. J. LUXEMBURG 
Department of Mathematics, 
California Institute of Technology 


Principles of Human Genetics. Curt 
Stern. Freeman, San Francisco, ed. 2, 
1960. x + 753 pp. Illus. $9.50. 


For years it has been something of a 
cliché that man is an unfavorable sub- 
ject for genetic studies. To be sure, one 
cannot deliberately plan crossing experi- 
ments with successive generations of 
human beings, as one can with, say, 
Drosophila flies; even if this were pos- 
sible, the results would be too slow in 
coming for an experimenter to record 
them. Yet on the other hand, human 
materials offer advantages not found in 
any other material. Much historical in- 
formation about human families is pre- 
served in many places, from family 
chronicles to state archives; history has 
recorded nothing about Drosophila ge- 
netics. Human morphology and physiol- 
ogy are relatively well known. And 
more people are interested in man than 
in any other species; this makes possible 
greater expenditures of labor and funds 
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than could be made with anything else. 
Peas, evening primroses, and rodents 
were favorite materials with early genet- 
icists; there followed about three dec- 
ades of supremacy of Drosophila, an 
interlude of Neurospora mold, and fi- 
nally bacteria and viruses. However, 
there are straws in the wind which 
seem to point toward human genetics 
coming next to the forefront. 

The first edition of Stern’s textbook 
of human genetics (1949) has become 
a classic in its field. It has no rival in 
lucidity, precision, objectivity, and fair- 
ness in the presentation of even highly 
abstruse matters. All these qualities are 
fully preserved in this second edition, 
which was necessitated by the remark- 
ably rapid growth and progress in the 
field. Despiie this growth, the volume 
of the book is only moderately in- 
creased—from 604 to 733 pages (ex- 
cluding the index). The plan of the book 
remains the same, but we now have 33 
chapters. The chapters which have new 
titles deal with linkage and crossing 
over, variations in the expression of 
genes, and the genetic hazards of radia- 
tion; two new chapters deal with hered- 
ity and environment and selection in 
civilization. Except in some of the early 
chapters, much new material has also 
been added in the chapters retaining 
their old titles. Altogether, this is not a 
patch-up job, so often found in new 
editions of textbooks, but a new and 
modern text. 

Having written some books, I know 
from sad experience that to write one 
entirely without errors is superhuman; 
enough, therefore, to say that the book 
under review contains no important 
errors that I noticed. As to the general 
character of the book, it can be de- 
scribed as scientifically conservative, 
judicious, tending to adhere to classical 
lines and to avoid controversial issues. 
These qualities will appeal to some read- 
ers more than to others, according to 
their predilections, perhaps depending 
on whether the reader belongs (in the 
classification of scientists suggested long 
ago by Ostwald) to the group of “clas- 
sicists” or to that of “romantics.” It may 
be noted that, in the discussions of the 
genetic radiation hazards and of the 
genetic loads, rather limited attention is 
given to the fundamental problem of 
the differences between the mutational 
and the balanced (segregational) frac- 
tions, although it is stated that this mat- 
ter belongs to the class of “uncertain- 
ties.” The discussion of eugenics is ad- 
mirably clear, concise, and as uncon- 
troversial as any I have ever read. 
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It is almost an act of supererogation 
to say that this book can be highly rec- 
ommended to those wishfng to familiar- 
ize themselves with human genetics. It 
has no rivals. It will be widely read. 

THEODOSIUS DoBZHANSKY 
Department of Zoology, 
Columbia University 


Strategic Psychological Operations and 
American Foreign Policy. Robert T. 
Holt and Robert W. Van de Velde. 
University of Chicago Press, Chicago, 
Ill., 1960. x + 243 pp. $5.50. 


This book is an attempt to state the 
principles of psychological strategy 
and to support these principles by ref- 
erence, on the one hand, to social 
science research and, on the other hand, 
to three case studies of major inter- 
national propaganda operations. 

The strategic principles stated in the 
first three chapters are sensible, sound, 
and elementary. Readers new to prob- 
lems of psychological strategy will learn 
something from them. So will some 
professionals, for many of these prin- 
ciples are not incorporated in current 
American practice. For example, the 
authors treat with proper disdain the 
notion that the purposes of this coun- 
try’s propaganda are to “sell America” 
or to create a more favorable image of 
the United States. They sensibly point 
out that the psychological instrument 
of statecraft is one of the major instru- 
ments used for achieving all the pur- 
poses of foreign policy, but that it is 
used along with the diplomatic, mili- 
tary, and economic instruments. If, 
however, professionals in the field of 
psychological strategy can learn from 
the introductory chapters, the fact that 
they can do so testifies to the sad 
state of the practice of the art (a point 
which Holt and Van de Velde empha- 
size), for by more sophisticated stand- 
ards their summary of social research 
on persuasion would have to be con- 
sidered a primer. 

Chapter 4 is a rather lengthy blue- 
print of a table of organization for 
psychological strategy operations. Since 
the authors concede that a good pro- 
gram can operate under many different 
organizations, it is not clear what is 
gained by blueprinting one generally 
feasible and_ sensible organization 
among many. 

The final three chapters, each con- 
cerned with a historic case of psycho- 
logical operations, are intended to il- 


lustrate the principles outlined earlier, 
but the connections are sometimes un- 
clear. The three cases are the American 
Psywar operations in Italy in 1943-45, 
American operations during the 1948 
Italian elections, and Radio Free Eu- 
rope during the thaw in the cold war. 
These histories may be useful, though 
they are not penetrating studies and 
they do tend to substitute assumption 
for evidence. This is not so much a 
criticism of the authors as of the gen- 
eral state of the documentation of pub- 
lic opinion. It is rare indeed, especially 
for historical cases, that one can find 
substantial evidence of what public 
opinion really was. Scholars are often 
forced, for lack of better evidence, to 
assume that the propaganda output cor- 
responds to the public reactions. The 
systematic use of public. opinion polls 
now permits a more faithful document- 
ing of opinion phenomena. Thus, in the 
Holt-Van de Velde volume, some of 
the more interesting insights come 
where they use material from the 
DOXA polls in Italy. 

ITHIEL DE SOLA PooL 
Center for International Studies, 
Massachusetts Institute of Technology 


Outer Space Photography for the Ama- 
teur. Henry E. Paul. Amphoto, New 
York, 1960. 124 pp. Illus. $2.50. 


Henry E. Paul, the author of this 
volume, knows his subject well and gen- 
erously shares this knowledge with his 
readers. Celestial photography has been 
a hobby of his for over 20 years, and he 
has known personally most of the out- 
standing American amateurs in this 
field. Photographs comprise about 40 
percent of the volume’s contents, and 
many of them were made by amateurs. 

After devoting the first three of the 
book’s 12 chapters to general back- 
ground and equipment, the author set- 
tles down to discuss the photography of 
star trails, rockets and satellites, the 
moon, the sun, eclipses, nebulae and 
galaxies (and comets and aurorae), and 
meteors and planets. He tells what kind 
of equipment is best for each and what 
type of film to use; he indicates the 
order of magnitude of the necessary ex- 
posure, and he warns the reader against 
some of the common mistakes. 

The errors I found in this book are 
few and mostly unimportant; for ex- 
ample, on page 64, the suggestion that 
the exposure for photographing the 
moon at the first or last quarter should 
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be four times as long as that used for 
photographing a full moon. Actually 
nine would be a better factor for the 
first quarter and slightly more for the 
last quarter. However, if an amateur 
underexposes his first moon photograph, 
he can make corrections on his second 
try. 

Paul suggests that one start by photo- 
graphing star trails; as an illustration he 
uses an excellent photograph made by 
Paul W. Davis, of circumpolar trails. 
He might have mentioned that, by com- 
paring such a photograph with one 
taken 50 years earlier, one can learn 
quite a bit about the precession of the 
equinoxes. 

The book deserves a better binding 
and an index. It is an excellent book to 
recommend to amateurs seeking an- 
swers to questions about celestial pho- 
tography. 

CHARLES H. SMILEY 
Ladd Observatory, 
Brown University 


Cultures and Societies of Africa. Simon 
Ottenberg and Phoebe Ottenberg, 
Eds. Random House, New York, 
1960. x + 614 pp. Illus. $7.50. 


Few editors have had the courage or 
the opportunity to present their intended 
readers, college and university teachers 
and students, with a selection such as 
this. The articles and excerpts reprinted 
here are largely by professional anthro- 
pologists, written mainly for fellow pro- 
fessionals. The volume is focused not on 
all the cultures and societies of Africa, 
but on those of Africa south of the 
Sahara; the primary stress is the tradi- 
tional way of life in these areas. Anthro- 
pological “readers” are rarely organized 
within such strict limits. The editors 
and their publisher are to be congratu- 
lated for breaking new ground. 

There are six sections: the 81-page 
general introduction by the editors; 
“People and environment” (five selec- 
tions); “Social groupings” (seven selec- 
tions); “Authority and government” (six 
selections); “Values, religion, and aes- 
thetics” (eight selections); and “Culture 
contact and change” (six selections). 
There are, then, 32 articles and excerpts, 
by as many authors, included here. The 
majority deal with specific groups, and 
only four or five might be styled sum- 
mary or survey articles. Most of the 
major areas of sub-Saharan Africa are 
represented, although unequally. For 
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example, western Africa claims a major. 
share, ten groups, compared with four 
groups for the central African Republic 
and two for the Congo area. Ethiopia 
and the Cape are not touched upon. In 
general, the representation is more even 
in terms of types of groups; these range 
from the Pygmies to the Ashanti. 

The editors evince a strong predilec- 
tion for materials published originally 
in English, and only two of their selec- 
tions are translations. For each item an 
introduction and a section of annotated 
references “For further reading” are 
provided. The volume concludes with a 
33-page classified bibliography, bio- 
graphical notes on the contributors and 
editors, and an index. There are 26 
pages of plates. An attractive end-paper 
map gives the approximate location of 
28 tribes mentioned in the selections. In 
some cases, the location is very ap- 
proximate (for example, the Tswana 
and the Swazi), and in one case (the 
Luapula) it is an area, not a tribe, that 
is designated. 

The editors, and their cooperative 
publisher, have set high standards and 
have largely succeeded in maintaining 
them. Prospective users of the book 
should be warned, however, that there 
are a few traps. 

Although the selections treat only 
sub-Saharan Africa, the editors, in the 
introduction, devote substantial space 
to the northern regions, space which 
might well have been devoted to a fuller 
treatment of the area actually covered 
by the volume. There are aspects of the 
introduction’s organization which may 
lead to difficulties in the classroom: for 
example, among 13 subheads, one is 
called “Climate and cultures” and an- 
other “Means of livelihood.” The ration- 
ale of this organization is unclear, and 
the reader must work back and forth 
to see where there are, or are not, cross- 
correlations among climate, culture, and 
means of livelihood. Most students will 
not willingly do this, and the task will 
inevitably fall to the teacher. Again, the 
authors create unnecessary work for 
teachers by subsuming kinship under 
“Social groupings”; and by saying, “The 
three basic kin relationships are those of 
descent, filiation, and marriage,” only 
to dismiss filiation with a few brief 
sentences {page 28 and following). Re- 
grettably, these and other lapses render 
the introduction somewhat less useful 
than it could have been, 

A quarter of the selections are by 
American anthropologists; not all of 
these anthropologists were trained in 





this country, nor do they all write in 
the prevailing American tradition with 
its emphasis on culture. The remaining 
three-quarters are overwhelmingly by 
scholars who write in the British tradi- 
tion of social anthropology. In fact, a 
majority of the more important British 
Africanists, with certain notable ex- 
ceptions, are represented. This source of 
the selections means that, in most, there 
is a strong emphasis on problems, and 
even the more descriptive pieces often 
have a good deal of theory implicit in 
them. If a course happens to be organ- 
ized on regional lines, or to be heavily 
factual in its orientation, the topical 
organization, in combination with the 
substantial theoretical content of the 
volume, may make this book a difficult 
one to use. 

Many teachers and students will no 
doubt welcome the stimulating challenge 
of such a book. This challenge, met 
squarely, will prove richly rewarding. 

ALFRED Harris 
Department of Anthropology, 
Brandeis University 


High Energy Nuclear Physics. W. O. 
Lock. Methuen, London; Wiley, New 
York, 1960. xi + 190 pp. Illus. $3.25. 


The latest volume in the Methuen 
monograph series on physical subjects 
is this pocketbook by Lock. I believe 
that these short books are the correct 
approach to providing excellent cover- 
age of a limited subject which is part 
of a rapidly changing field. In contrast 
to some recent lengthy books on nuclear 
physics, to which a number of authors 
contributed incoherently on topics (and 
on the number of pages) assigned by an 
editor, this book, written by one person, 
provides a well-written, coordinated ac- 
count of high-energy, pion, and nucleon 
physics, which is technically good and 
which is easy to understand. 

The book is based on lectures given 
to first-year postgraduate students in 
nuclear physics at Birmingham Uni- 
versity. Lock assumes that the reader 
will have an elementary knowledge of 
quantum mechanics and that he can 
supplement this knowledge by reference 
to the books and articles listed at the 
end of each chapter. 

The text (188 pages) is subdivided 
into eight chapters: “Introduction”; 
“Properties of the pions”; “Funda- 
mental concepts”; “The scattering of 
pions by protons”; “The photoproduc- 
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tion of pions from nucleons”; “Nucleon- 
nucleus scattering”; ‘“Nucleon-nucleon 
elastic scattering”; and “Pion produc- 
tion in nucleon-nucleon collisions.” No 
consideration is given to muons, strange 
particles, cosmic ray phenomena, elec- 
tron scattering, or detailed theoretical 
models. The discussion of such specific 
topics as phase shift analysis, dispersion 
relation applications, and various phe- 
nomenological theories is adequate for 
graduate students, who will be able to 
understand their significance in the 
over-all concepts of meson and nucleon 
physics. Although some of the data are 
already a little out of date, this inex- 
pensive book is, nevertheless, a de- 
tailed, well-rounded, and inviting ac- 
count that deserves to be a part of every 
physicist’s home library, whether he re- 
quires an introductory or a refresher 
course in high-energy nuclear physics. 

H. W. Kocu 
High Energy Radiation Section, 
National Bureau of Standards 


Théorie Relativiste des Fluides 4 Spin. 
Francis Halbwachs. Gauthier-Villars, 
Paris, 1960. x + 294 pp. 


This book gives an admirable account 
of researches on the properties and pos- 
sible types of relativistic fluids possess- 
ing intrinsic angular momentum. The 
study of such fluids goes back to the 
early days of wave mechanics, when at- 
tempts were made to obtain a hydrody- 
namical interpretation of the then new 
quantum equations and, in particular, 
of the intrinsic spin of the electron. The 
recent revival of interest in the possibil- 
ity of a causal interpretation of quan- 
tum phenomena has led to a deeper 
study of the hydrodynamical possibili- 
ties inherent in the theory of relativity. 

After discussing the earlier relativistic 
hydrodynamical models proposed by 
Frenkel, Mathisson, and Weyssenhoff, 
the author turns to the recent advances 
made by Takabayasi and by Bohm and 
Vigier, and to the important develop- 
ments due to Halbwachs himself. 

Some people may feel inclined to 
liken these researches to the old at- 
tempts to construct gyroscopic models 
of the ether, but the work may not be 
dismissed so easily. The investigation of 
the full resources of relativistic hydro- 
dynamics is of considerable interest in 
its own right, and contains many sur- 
prises; moreover, Bohm and Vigier, by 
relaxing a restriction imposed by Weys- 
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senhoff, have already shown that two 
reasonable types of mass center exist 
which do not necessarily coincide, and 
that the resulting additional degrees of 
freedom give a possibility of new insight 
into the significance of the recent clas- 
sification of elementary particles by 
means of strangeness and isotopic spin 
quantum numbers. 

Though the book makes only passing 
reference to such quantized aspects of 
the work, it stresses the quantum moti- 
vation for the study of the often unex- 
pected properties of these relativistic 
fluids. To those people who seek an 
authoritative, up-to-date, and unusually 
clear account of the whole field, the 
book is warmly recommended. 

BANESH HOFFMANN 
Department of Mathematics, 
Queens College, Flushing, New York 


New Books 


Biological Sciences 


Asexual Propagation and Regeneration. 
M. A. Vorontosova and L. D. Liosner. 
Translated from the Russian by P. M. 
Allen. F. Billett, Ed. Pergamon, New York, 
1960. 511 pp. Illus. $12. 

Biology an* Comparative Physiology of 
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Role of Enzyme Induction 
in Embryonic Development 


Abstract. Measurement of tryptophan 
pyrrolase activity in embryos of Rana 
pipiens did not. reveal significant amounts 
of constitutive enzyme. All attempts to 
induce enzyme formation in embryos by 
culture in tryptophan solution or in ovar- 
ian eggs by injection of tryptophan into 
the mature female were negative. 


In 1958 Stearns and Kostellow (/) 
reported on tryptophan pyrrolase activ- 
ity in dissociated embryonic cells of 
Rana pipiens. Enzyme activity was not 
detected in the intact embryo before 
hatching. In embryos dissociated into 
cell cultures at a stage prior to gastrula- 
tion and incubated in L-tryptophan, 
enzyme activity could be detected, 
reaching a maximum level between 8 
and 10 hours of incubation. Of striking 
import was the observation that, before 
the onset of gastrulation, populations of 
presumptive endoderm cells demon- 
strated enzyme activity after tryptophan 
incubation. After gastrulation was com- 
plete, enzyme activity could be induced 
only in those cultures containing pre- 
sumptive gut cells. From this work it 
may be concluded that tryptophan 
pyrrolase activity can be induced in 
cells lacking constitutive enzyme. These 
results have been frequently cited in 
support of the hypothesis that enzyme 
induction plays an important role in 
embryonic development. 

In contrast to this observation is the 
report by Nemeth and Nachmias (2) 
and that by Auerbach and Waisman (3) 
that tryptophan pyrrolase is present in 
adult mammalian liver but is either 
absent or at very low levels in fetal 
liver. Nemeth (4) demonstrated that 
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Reports 


tryptophan pyrrolase activity rises to 
adult levels 24 hours after birth in the 
guinea pig and rabbit and 15 days after 
birth in the rat. Injections of tryptophan 
did not increase tryptophan pyrrolase 
activity in fetal liver, and the response 
to injection in all species developed 
simultaneously with the rapid increase 
of enzyme activity to adult levels. 

In view of the conflicting results be- 
tween the mammalian and the amphib- 
ian data we decided to repeat the work 
of Stearns and Kostellow using Fried- 
berg and Eakin’s method (5) of cutting 
embryos into halves and quarters to 
permit penetration of substrate. Ac- 
cordingly, the jelly and vitelline mem- 
brane were removed from Rana pipiens 
eggs by the papain-thioglycolate method 
of Spiegel (6). Intact embryos, halves, 
and quarters were incubated for 12 
hours in either Holtfreter’s solution or 
0.02M t-tryptophan in Holtfreter’s 
solution. Cut embryos remained alive, 
as indicated by normal closure of the 
cut surface in both control and trypto- 
phan media. After five washings with 
Holtfreter’s solution, tryptophan pyrro- 
lase activity was measured in 12.5-per- 
cent homogenates by the method of 
Knox and Auerbach (7). The results of 
seven experiments with 4200 embryos 
per experiment indicated no constitu- 
tive enzyme present in either the 
blastula, late gastrula, or early neurula 
stages. Of importance is the result that 
incubation in L-tryptophan failed to in- 
duce enzyme activity in these stages. 

Stage 25 (8) embryos were cultured 
in either 10-percent Holtfreter’s solu- 
tion or 0.03M L-tryptophan (in 10-per- 
cent Holtfreter’s solution) for either 6 
or 24 hours. Measurement of tryptophan 
pyrrolase activity again revealed no 
constitutive enzyme, and no indication 
of activity was noted after tryptophan 
treatment. 

Enzyme measurements were also 
made on ripe ovaries of adults, and no 
constitutive enzyme was detected. At- 
tempts were made to induce enzyme 
formation by injecting mature females 
with 15° mg of L-tryptophan in 3.0 ml 
of 0.65-percent sodium chloride and by 
assaying ovarian homogenates 3, 6, and 
9 hours after injection. No enzyme 
activity was detected. During this 
period, however, a 420-percent increase 


was noted in liver tryptophan pyrrolase 
activity (40.5 + 4.90 versus a_ basal 
activity of 9.64 + 1.26) (9). These re- 
sults are in agreement with the results 
of Nemeth (4) on fetal and adult mam- 
mals. Tryptophan pyrrolase activity is 
absent during early stages of develop- 
ment and cannot be induced in the 
absence of significant amounts of con- 
stitutive enzyme. 

The methods employed by Stearns 
and Kostellow may have increased the 
permeability of embryonic cells to the 
substrate, which may account for our 
failure to confirm their observations. A 
detailed report of their methods would 
permit the testing of this hypothesis. 
The work reported here, however, does 
not support the hypothesis that substrate 
induction of enzymes plays an important 
role in development (10). 

MELVIN SPIEGEL 
Davip L. FRANKEL 
Department of Zoology, Dartmouth 
College, Hanover, New Hampshire 
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Differential Thermograms 
of Polysaccharides ° 


Abstract. Carrageenans and various other 
polysaccharides were characterized by dif- 
ferential thermal analysis in an atmosphere 
of air. The carrageenans, although isolated 
from different sources, had essentially the 
same thermographic characteristics. Of the 
other compounds studied, such closely re- 
lated polysaccharides as amylose and 
amylopectin showed widely different ther- 
mal behavior. Thermographic replication 
was highly satisfactory. 


The characterization of clay minerals 
by differential thermal analysis is a 
technique widely used in the past (/). 
Very little work, however, has been con- 
cerned with the use of this technique in 
the characterization of organic com- 
pounds. A survey of the possibility of 
using differential thermal analysis to 
characterize simple organic compounds 
—that is, organic acids and their deriv- 
atives—has been reported (2, 3). In an 
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Fig. 1. Differential thermograms of polysaccharides determined in an atmosphere of air. 


attempt to relate the thermograms of 
dextrans with their physical and chem- 
ical properties, Morita (4) concluded 
that supplementation of the differential 
thermal analysis data with viscosity and 
molecular weight determinations yielded 
valuable information concerning the 
constitution of these compounds. En- 
dotherms in the 100° to 310°C region 
were related to the type of linkage en- 
countered in these dextrans. Further 
variations were associated with solubil- 
ity changes and unique viscosity prop- 
erties. 

The apparatus used in our experi- 
ments consisted of a furnace in which 
the rate of increase in temperature was 
adjusted to 10°C per minute. The tem- 
perature differential between the sample 
(polysaccharide) and a thermally inert 
standard (calcined alumina) was meas- 
ured by a two-headed platinum-iri- 
dium differential thermocouple. The 
furnace temperature was measured by a 
platinum—platinum-10-percent rhodium 
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thermocouple. The polysaccharide (5) 
was thoroughly mixed with three times 
its weight of calcined alumina prior to 
packing in the nickel sample holder. 
There was free access of air during all 
determinations. The data were auto- 
matically recorded on a Leeds and 
Northrup Speedomax type G recorder 
and plotted with furnace temperature 
as abscissa and differential temperature 
as ordinate. 

The carrageenan thermograms shown 
in Fig. 1 (at left) have essentially the 
same shapes irrespective of their meth- 
od of preparation, They each possess a 
sharp exotherm in the 200°C region and 
a large, broad exotherm starting at ap- 
proximately 250°C and reaching a max- 
imum in the 400°C region. The carra- 
geenans are sulfated polysaccharides 
composed almost entirely of D-galactose 
residues and found in the cell wall of 
red marine algae. The exotherm at 
200°C is not displayed by any of the 
nonsulfated polysaccharides. On the 





other hand, the thermogram (not shown) 
of agar, another sulfated polysaccha- 
ride, has a similar sharp exothermic peak 
at 265°C. It is therefore assumed that 
these peaks are a function of these sul- 
fated esters. The thermograms of the 
carrageenan and of the hemicellulose B 
(Fig. 1, at right) suggest that these 
preparations are mixtures of com- 
pounds. 

Amylose and amylopectin show es- 
sentially the same differential thermal 
curve up to a temperature of 380°C, 
with both possessing an exothermic re- 
action maximum at 330°C. At tempera- 
tures above 330°C, the branched amylo- 
pectin molecule shows a second, large 
exothermic reaction at 425°C. The ex- 
othermic reaction of the straight- 
chained amylose molecule above 330°C 
does not display such a large energy 
change on reaction. However, the tem- 
peratures at which thermal reactions 
cease are 570° and 470°C, respectively; 
for amylose and amylopectin, showing 
that amylose has a higher thermal sta- 
bility when the two polysaccharides are 
heated in air. 

The two uronic acid-containing poly- 
saccharides—namely, alginic acid and 
pectin—display a small endothermic re- 
action at 145° and 155°C, respectively. 
These reactions are believed to be due 
to decarboxylation of the uronic car- 
boxyl group. This is inferred from a 
similar reaction occurring with 3-in- 
doleacetic acid to form skatole at 170°C 
(5). 

At this time, little can be postulated 
concerning the thermal reactions of the 
xylan or the guaran. Duplication of the 
thermograms was highly satisfactory in 
all cases. Although the mechanism of 
these thermal reactions of polysaccha- 
rides cannot be completely elucidated, it 
is suggested that this technique may 
have application in the field of polysac- 
charide characterization and in general 
identification of organic compounds (6). 

G. CHESTERS 
S. O. THOMPSON 
Department of Soils, University of 
Wisconsin, Madison 
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mn) Ticks from European-Asiatic Hyalomma sp. (probably mostly m. 57 species taken during this study rep- 
ha- Birds Migrating through marginatum) (48.21 percent), 11 H. resent those most easily netted and 
ake ‘ . aegyptium (2.18 percent), and 76 H. trapped in autumn on the northern 
‘ Egypt into Africa m. marginatum (15.08 percent) coast 
hat ; Lp a : : 
ul- Abstract. From 321 of 7381 birds (28 Both the number of migrants and the Quails, Coturnix c. coturnix, and 
the species), 504 immature European-Asiatic rate of infestation were greatest in willow warblers, Phylloscopus t. troch- 
B ticks were collected: Ixodes frontalis, September. During that month, 5721 ilus, both taken in large numbers, 
ora ee ones punctata, cor genoa birds were examined, of which 296 _ carried each of the tick species collected 
na sulcata, Hyalomma spp. (probably mostly (516 percent) were infested. In except Haemaphysalis sulcata. These 
m. marginatum), Hyalomma aegyptium, O . ° . * 
: : ctober, with an equal amount of birds, which ate many ticks that de- 
and Hyalomma m. marginatum. Many ff 480 bird il an h 
ane additional detaching ticks were eaten by © ort, 148 irds were collected; o tac ed, _ Were therefore much more 
nal the hosts. Uninfested bird species num- these only 19 (1.28 percent) were in- heavily infested than recovery figures in 
Cc. bered 29 (998 individuals). fested. Migrants taken in November Table 1 indicate. Host species from 
re- ; : and December may have been present which ten or more ticks were recovered 
Permanently established populations in Egypt for some weeks. In Novem- were Emberiza caesia, Anthus t. triv- 
ip. or isolated specimens of several tick ber, five of 174 specimens examined  ialis, Phylloscopus t. trochilus, P. t. 
fae species which, in their immature stages, were infested; in December, six were acredula, Sylvia c. communis, Monticola 
ro infest birds in Asia, Europe, and Africa examined and one bore ticks. saxatilis, Oenanthe o. oenanthe, Saxicola 
ht- have been found far from their normal Egypt receives bird migrants from r. rubetra, Phoenicurus p. phoenicurus, 
oC i on ae <page mol the north and northeast (probably more Luscinia luscinia, and Coturnix c. 
ried there by migrating birds. Examples from the latter than from the former  coiurnix 
rgy ave cae : At : : 
ree are the European-Asiatic Hyalomma m. direction); this area extends from Twenty-nine noninfested species of 
ne marginatum recovered in Kenya and eastern Europe and the U.S.S.R. to the birds, represented by 998 specimens, 
sly; Sudan (J ) and in Egypt (2) and the region east of the Caspian basin and were Carduelis spinus (62), Serinus 
ing following tropical and South African to the coasts of Syria and Palestine (7). | canaria serinus (15), Acanthus cana- 
ta- apecies: H. pes ear r = tee i Almost 300 species enter Egypt. The bina mediterranea (16), Emberiza c. 
impressum, foun in the w0.0.R. 
are : : 
(1-3); Amblyomma _ variegatum, in 
ly- France (1); A. hebraeum, in Bulgaria Table 1. Tick-infested fall migrants, 1959. 
1): ; F : 1 SE 
¥e ( ); and A lepidum, in Palestine (4) Ticks (No.) 
s and in Azerbaijan (5). N 
- age No. oO. ; 
ely. _ Because of _the unusual ability of Host species exam in- Ixodes 14emaphysalis Hyalomma 
1 ticks to transmit many varied pathogens ined fested _fron- Total 
ue . ‘ punc- sul- aegyp- m. mar- 
‘an. or to harbor them for long periods, and talis dale. ame P- tium ginatum 
= because of the association of birds with : “—aaee . 
is numerous viruses and rickettsia affect-  Strnus vulgaris 
: Mitt Vila sida Wteres purpurascens 6 1 1 1 
°C ing man, an e een = Oriolus o. oriolus 102 3 2 1 3 
September and December of 1959 to  Carduelis carduelis 
ted determine the incidence and the kind niediecki — i I t : 
the of tick infestation among European- pares ao “ 35 ' 1 1 
the Asiatic birds migrating southward = gmberiza caesia* 3 3 28 1 29 
in through Egypt into Africa (6). African  Embvrizahortulana* 2 2 3 3 
of ticks from birds migrating through  4”*hus Sins F P : 
: campestris 
ha- Egypt northward to Asia and Europe Anthus t. trivialis 30 5 12 5 1 13 31 
1, it have previously been reported (2). Motacilla flava subsp. 1 1 1 1 
nay Most of the birds were trapped or  Lanius cristatus 
ace netted in Egyptian coastal areas be- ae cio at ae H ‘ : : ; 
tween Port Said and Mersa Matruh; Muscicapas. striata 99 : Ps . : 
eral : cr? Phylloscopus t. 
(6). a few were shot near Cairo. The birds trochilust 1126 95 33 2 109 144 
ERS were immediately examined for ticks; Phylloscopus tro- 
SON uninfested ones were released. The pero dic ea : ¥ " 
; ; Phylloscopus c. 
hosts were kept alive until the ticks collybita 1 1 1 1 2 
completed engorgement and detached. Sylvia c. communis 227 3 14 1 15 
Wherever possible, immature ticks were  Monticola saxatilis 2 ; 2 = 5 
reared to adulthood to insure correct pressed ititines 4 > 3 3 
a species determination. Oenanthe o. cenanthe 112 4 I 1 10 12 
io Of 8379 migrants examined, 7381  Saxicolar. rubetra 217 9 I 3 12 - 
‘ ick-i . Phoenicurus p. 
ie belonged to 28  tick-infested Species pe pete 322 27 12 om) 13 47 
953). (Table 1) and 998, to 29 noninfested jy yscinia lusciniat 9 19 1 2 22 
Soil species; 504 ticks were recovered from 62 
Aa 321 birds. In early stages of the work, Lwscinia m. , ' 3 
facilities to prevent the hosts from Magand’ eoteiene, 4 ; i 1 
: 4 eating the detaching parasites were in-  Coraciasg.garrulus 36 1 i i 
pro- adequate, and numerous ticks—prob-  Jynx t. torquilla 12 1 3 3 
| this ably more than the number recovered pnts ¢. canorus = 20 t : ' 
oturnix Cc. 
grant —were lost. rs coturnixt 4431 125 2 62 12 9 30 115 
sd The 504 ticks collected were 88 Total 7381 «321 88 84 2 243 i 76 504 
seaih Ixodes frontalis (17.46 percent), 84 tik tah a ens ting different family groups. ¢ These birds ate many detaching 
Fy ac ird was tra) on a different day, suggesting differen! i . 
* Haemaphysalis punctata (16.68 per- ticks. t Luscinia spp. infested with ticks were identified as to species; those not infested were citixer L. luscinia 
cent), 2 H. sulcata (0.39 percent), 243 — or L. m. megarhyncha, 
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calandra (47), Motacilla a. alba (34), 
Lanius minor (96), Phylloscopus sp. 
(63), Acrocephalus sp. (39), Hirundo 
r. rustica (26), Upupa e. epops (39), 
Alcedo a. atthis (11), Streptopelia t. 
turtur (501), Cursorius c. cursor (16), 
and 16 other species (totaling 33 speci- 
mens), represented by one to five 
specimens each. 

The human diseases with which 
Hyalomma m. marginatum and Haema- 
physalis punctata have been epidemio- 
logically or experimentally associated 
in the areas from which the ticks in 
question originate are Crimean hemor- 
rhagic fever, Q fever, tularemia, tick 
typhus, and brucellosis. These species 
are also vectors of several pathogens 
causing diseases in domestic animals. 

Harry HooGsTRAAL 
MAKRAM N. KAISER 
Department of Medical Zoology, 
U.S. Naval Medical Research Unit No. 3, 
American Embassy, Cairo, Egypt 
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Electrophoretic Analysis of 
Young Alligator Serum 


Abstract. Serum from 30 young alliga- 
tors was examined by free boundary, 
starch block, and cellulose acetate strip 
electrophoresis. The patterns obtained 
showed that the alligator serum proteins 
differ significantly from those of other 
chordates in that an a-globulin is the 
major component. The average ratio of 
a-globulin to albumin in the serum is 3.4. 
In this respect it resembles serum of hu- 
man beings with renal disease in which 
the a-globulin ratio to albumin ratio 
reaches 3.0. 


Upon making an electrophoretic anal- 
ysis of alligator serum for another 
study, we noted that the pattern (Fig. 
1) was significantly different from other 
chordate patterns (J) in that the major 
component is not albumin but an 
a-globulin. Since then, we have exam- 
ined the sera from over 30 individual 
animals, and in all cases, we have ob- 
tained patterns similar to the one shown. 
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Table 1. Mobility and percentage composi- 
tion of alligator serum proteins as measured 
from ascending patterns of free-boundary 
electrophoresis. Mobilities are average of nine 
measurements showing mean deviation. Per- 
centage composition of six individual alliga- 
tors, measured by a planimeter, is given. 








ons Relative 

Mobility ot 
Component page ate composition 

(10> cm?/vsec) (%) 

Albumin 7.69 + 0.34 13.88 + 2.74 
a;-Globulin 5.54 + 0.28 32.59 + 3.19 
ao-Globulin 4.41 + 0.24 15.27 + 3.60 
f,-Globulin 3.58 + 0.28 21.88 + 3.71 
Be-Globulin 2.10 + 0.14 11.40 + 3.55 
yy-Globulin 0.51 + 0.11 4.93 + 1.55 





The average ratio of a-globulin to 
albumin in alligator serum is 3.4. In this 
respect it resembles serum of human 
beings with renal disease in which the 
ratio of qa-globulin to albumin reaches 
3.0 (2). 

The presence of such large globulin- 
to-albumin ratios can be misleading in 
electrophoretic analysis, since it is pos- 
sible to conclude, on the basis of mobil- 
ities, that a component is present in the 
serum which migrates ahead of the al- 
bumin, such as is observed in synovial 
fluid (3). Therefore, the following ex- 
perimental results are presented in sup- 
port of our conclusion that the major 
(33 percent) component of alligator 
serum behaves as an qa-globulin. 

The serum was obtained from young 
alligators (Alligator mississipiensis), ap- 
proximately 60 cm long, by cardiac 
puncture. Both fresh and stored frozen 
sera were used in this study, and no 
significant differences in electrophoretic 
behavior were observed between them. 
Serum was examined by moving-bound- 
ary electrophoresis in the Perkin-Elmer 
model 38 apparatus, by starch block 
electrophoresis, and by the cellulose 
acetate strip method of Kohn (4). Prior 
to analysis, serum was dialyzed against 
several changes of sodium diethylbar- 
biturate buffer, pH 8.6, with constant 
stirring for 48 hours at 4°C. The ionic 
strength of the buffer for the moving 
boundary and starch electrophoresis 
was 0.1; that for the acetate strip meth- 
od, 0.05. i 

The ascending patterns from the mov- 
ing-boundary analysis were used for all 
mobility and percentage composition 
measurements because the ascending 
pattern gave better resolution between 
the components. A typical pattern is 
shown in Fig. 1; Table 1 gives the mo- 
bilities and the percentage composition 
of the various components. For pur- 
poses of identification the peaks were 
arbitrarily labeled in order of decreasing 
mobility as albumin, a1, a2, £:, B:, and 
y-globulin. In order to study the sedi- 
mentation behavior of the leading com- 
ponents, fractionation was carried out 





by zone electrophoresis with potato 
starch, washed three times in distilled 
water and once in buffer, as the me- 
dium. One-centimeter sections were ex- 
tracted with 6 ml of 1 percent sodium 
chloride and examined in the Spinco 
model E analytical ultracentrifuge at 
56,100 rev/min at 25°C. The albumin 
fraction had one component with an 
Sx,w value of 4.1 S. The a-globulin 
fraction contained a major component 
(90 percent) with an Sx,~ value of 16.6 
S and a minor component, S.»,w~ of 3.4 S. 
These sedimentation coefficients are 
similar to those reported for other se- 
rum albumins and a-globulins (5). The 
16.6 S component of the a-globulin 
fraction could account for most of a 
major sedimentation component of al- 
ligator serum (13.9 S$ in serum). 

The alligator albumin and a-globulin 
fractions also were added to rabbit se- 
rum and examined by the cellulose ace- 
tate method of Kohn (4), by which a 
relatively large separation between the 
albumin and globulins is obtained. It 
was found that alligator albumin mi- 
grated with the rabbit albumin, and the 
alligator a-globulin with the rabbit glob- 
ulin. Further experiments were carried 
out with the moving-boundary appa- 
ratus in which it was found that bovine 
serum albumin (Armours No. 2266), 
when added ‘to alligator serum, moved 
with the alligator albumin. Hyaluronic 
acid (Nutritional Biochemicals) also 
was added to alligator serum, because 
the mucin clot obtained under certain 
conditions indicated its possible pres- 
ence (6). However, the added hyalu- 
ronic acid migrated ahead of the alli- 
gator albumin (mobility of 8.2 x 10° 
at pH 8.6). 

Finally, it was found that the alliga- 
tor globulin precipitates out in 30-40 
percent saturated ammonium sulfate 
solutions while the albumin is soluble 
at 50 percent saturation. 


a> Alb. 








| ‘ 
ad 





Fig. 1. Ascending electrophoretic pattern 
of alligator serum in 0.1 ionic strength 
diethylbarbiturate buffer of pH 8.6 after 
120 minutes at 6.0 volt/cm. 
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The relative solubilities in ammonium 
sulfate, the respective sedimentation co- 
efficients, and the relative mobilities 
with respect to rabbit serum, bovine 
serum albumin, and hyaluronic acid of 
the two major and leading electropho- 
retic components of alligator serum has 
led to identification of the leading com- 
ponent with the serum albumin and the 
second and largest components with se- 
rum a-globulin (7). 

Ear F. BariL* 
JERRY L. PALMER 
ALLEN H. BARTEL 
Department of Biology, University 
of Houston, Houston, Texas 
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Alteration of Plasma Proteins at 
Metamorphosis in the Lamprey 
(Petromyzon marinus dosatus) 


Abstract. Coincident with metamorphosis 
in the lamprey (Petromyzon marinus do- 
satus), a new, more rapidly moving plasma 
protein component appears. In the mature 
lamprey this new component is of major 
quantitative importance. With paper elec- 
trophoretic mobility as the sole criterion, 
the new component is considered to be an 
alpha globulin rather than albumin. 


The striking anatomical alterations 
which occur during metamorphosis in 
vertebrates may be accompanied by 
equally striking, if less overt, biochemi- 
cal changes. A number of such bio- 
chemical changes have been reported 
recently. These include the retinal pig- 
ments in various vertebrates, including 
the sea lamprey, and the serum proteins 
and nitrogen metabolism in the tadpole 
and the frog (/). In this communication 
we report another example of a bio- 
chemical change—an alteration in the 
serum proteins which accompanies 
metamorphosis in the sea lamprey, Pet- 
romyzon marinus dosatus. 

Specimens of Petromyzon (2) were 
shipped by air to Washington, D.C. in 
insulated jugs containing ice water. All 
the animals were healthy and vigorous 
upon arrival. The larvae were 3 to 5 
in. long, while the newly transformed 
adults were 5 to 6 in. long. These spec- 
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imens had been obtained during the 
winter months. The mature adults (ob- 
tained in May) were captured as they 
were going upstream, and these animals 
were approximately 15 in. long. 

The blood from the larvae and the 
newly transformed adults was obtained 
after parental administration of 50 pg 
of heparin to each animal. Twenty 
minutes after heparin injection the tail 
was amputated and the blood was aspi- 
rated from the caudal artery into a poly- 
ethylene tube with an inside diameter 
of 0.86 mm; 30 to 100 pl of blood was 
obtained from each animal. After the 
blood had been drawn into the poly- 
ethylene tube, the tube was folded in 
the shape of a U, inserted in a small- 
bore centrifuge tube, and centrifuged 
for 2 minutes. The plasma was sep- 
arated by cutting the plastic tube just 
above the junction of cells and plasma. 
Blood was obtained from the mature 
adults by puncture of a caudal vessel 
either with a heparinized syringe or 
after administration of 1.0 mg of hepa- 
rin to the animal. In all, samples were 
taken from at least ten larvae and 
newly transformed adults and three 
mature adults. 

Paper electrophoresis was performed 
on 18-y] samples by using a Durrum- 
type cell and Veronal buffer (pH 8.6) 
with constant current of 2.5 ma for 
18 hours. The resulting voltage was 
about 80. The strips were stained with 
bromphenol blue, and the density was 
analyzed with a Spinco Analytrol. 

Paper-electrophoretic strips of plas- 
ma from a larva, a newly transformed 
adult lamprey, a mature adult lamprey, 
and a normal human being are shown 
in Fig. 1. In the newly transformed 
adult there appeared a small amount 
of protein with a higher electrophoretic 
mobility than any component seen in 
the larva. In the mature adult this new 
component constituted an important 
percentage of the plasma proteins. It 
did not, however, have the electro- 
phoretic mobility of human albumin. In 
certain mature adult specimens there 
was a marked increase, seemingly re- 
lated to hemolysis, in the amount of 
a more slowly moving component. 

Human serum albumin has.. been 
used as a reference for labeling the 
electrophoretic components (Table 1), 
although it is clear that electrophoretic 
mobility alone is inadequate for cate- 
gorizing such components. The major 
component in larval lamprey plasma is 
considered to be an alpha globulin. In 
adult lamprey plasma, the two strongest 
bands are considered to be an alpha-1 
globulin and an alpha-2 globulin. In 
the mature lamprey the alpha-1 and 
alpha-2 globulins are approximately 
equal in concentration. It is clear that 
these are two separate components 


Table 1. Plasma protein components of the 
lamprey. 





Protein (%) 











Specimen Albu- Globulin 
mn an; an-2 B T 
Himan being 
59 4 10 11 17 
Lamprey 
Larva 0 70 8 22 
New adult 0 6 71 10 13 
Mature adult 0 37 45 10 8 





rather than a single large component. 
This scheme indicates the apparent 
lack in lamprey plasma of a component 
with the same electrophoretic mobility 
as mammalian albumin. 

Wald demonstrated the changes in 
the retinal pigments which accompany 
metamorphosis in the lamprey (/). 
The development of the thyroid gland 
from an exocrine to an endocrine gland 
is another example of metamorphosis 
in the lamprey (3). To this can now 
be added the deveiopment of a new 
protein component in the plasma of 
the metamorphosing lamprey. This 
component has a greater electrophoretic 
mobility than any component in the 
larval animal. It is important to note, 
however, that even the adult lamprey 
lacks plasma albumin. This finding is 
consistent with the observation that 
certain elasmobranchs also lack a plas- 
ma component comparable to human 











Fig. 1. Electrophoretic patterns of plasma 
proteins of the lamprey. The origin is to 
the right. The top strip represents, for 
comparison, 6 ul of human serum; the sec- 
ond strip, 18 ul of larval lamprey plasma; 
the third or middle strip, 18 ul of plasma 
from a newly transformed adult; the fourth 
strip, 18 wl of plasma from a mature adult 
lamprey; and the bottom strip, 24 ul of 
hemolyzed plasma from a mature adult 
lamprey. 
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albumin (4). It is notable that this 
cyclostome and certain elasmobranchs 
have no albumin-like component in 
their plasma, while teleosts in general 
appear to possess such an albumin-like 
component (5). 
Davip P. RALL 
PauL SCHWAB 
CHARLES G. ZUBROD 
National Cancer Institute, 
National Institutes of Health, 
Bethesda, Maryland 
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J. Exptl. 


Test of Response Bias 
Explanation of 
Word-Frequency Effect 


Abstract. Observers identified monosyl- 
labic words presented in noise. It was 
found that controlling response bias elimi- 
nates the word-frequency effect. However, 
the magnitude of the word-frequency effect 
was greater than that predicted by a 
mathematical model denying stimulus 
words any role in producing the word-fre- 
quency effect. 


The word-frequency effect refers to 
the finding that observers faced with 
the task of identifying words presented 
in noise or flashed briefly on a screen 
identify correctly more common words 
than uncommon words. The more com- 
mon a word is (the more frequently a 
word occurs in the language), the 
greater is the probability that the word 
will be identified correctly (J). 

The response bias explanation, in its 
most general form, denies stimulus 
words any role in producing the word- 
frequency effect. The word-frequency 
effect is considered to be due merely to 
response bias—the observer’s tendency 
to use more words of high word-fre- 
quency as identifying responses than 
words of low word-frequency (2). 

We interpret this form of response 
bias explanation as implying that groups 
of words which differ in word-frequency 
are random samples from the same 
population of acoustical or visual para- 
meters. In other words, response bias 
explanation seems to imply that inter- 
vals of word-frequency which contain 
the same number of words are equiva- 
lent samples. Consequently, if there are 
n intervals, a stimulus word from one 
interval may be matched, in terms of 
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physical similarity, just as adequately 
by a response word from one as from 
another of the remaining n — 1 inter- 
vals. 

The word-frequency effect may be de- 
rived if we take the assumption of 
acoustical equivalence of intervals as 
implying two mathematical relations: 


(1) 


where s and r indicate the interval of 
the stimulus word and the response 
word respectively; p(s,r) is the prob- 
ability of a particular combination of 
stimulus interval and response interval, 
given that s equals r; pc(s,r) is the 
proportion of p(s,r) for which the 
response word is correct; and k is a 
constant between zero and unity. This 
equation may be interpreted as saying 
that when the stimulus word and the 
response word are in the same interval, 
the probability that the response is cor- 
rect is independent of the interval of 
the stimulus. 


p(s,r) = kp(s,r), ,= TF 


p(s,r) = bp(r) +d, Sr (2) 


where p(s,r) is the probability of a 
particular combination of stimulus in- 
terval and response interval given that s 
is not equal to r; p(r) is the probability 
of a response in a particular interval; 
and b and d are constants. This equation 
is mathematically equivalent to saying 
that a response from a particular inter- 
val will be given just as often to words 
from one (different) interval as to 
words from another (different) inter- 
val. Equation 2 further implies that 


p(s,r) = = p(r) +a, s=r (3a) 


=+ pm sr (3b) 


a 
GD ° 
where n is the number of stimulus or 
response intervals and a is a constant. 
Thus, Eq. 2 mathematically determines 
all of the n° probabilities of combina- 
tions of stinaulus interval and response 
interval to within one constant, when 
the p(r) values are known and p(s) is 
a constant (//n). Together Eqs. 1 and 2 
imply that the number of words in an 
interval which are correctly identified 
is a linear function of the number of 
responses in the interval. That is, 


DelS.r) =k [- p(r) +a | » S=r (4) 


Thus, the word-frequency effect is de- 
rived in terms of p(r)—p(r) supposedly 
being some monotonic function of the 
median word-frequency of the inter- 
val. The word-frequency effect, from 
the viewpoint of Eq. 4, must increase 
with a rate of k/n. In this sense, the 
magnitude of the word-frequency effect 
is predicted from Eqs. 1 and 2. 

The above equations assume that 
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Fig. 1. Number of correct responses in an 
interval as a function of the number of 
instances where stimulus and _ response 
agree in interval [p-(s,r) versus p(s,r)]. 
In general, the greater the number of 
agreements, the greater the median word- 
frequency of the interval. The points, one 


for each interval, represent the sum of’ 


the data for the six observers in the group. 


p(s) is a constant and that the intervals 
all contain the same number of differ- 
ent words in the language. In general, 
the equations assume that no physical 
aspect of words related to the thresh- 
old changes from interval to interval. 
Word length must be controlled since 
it has been shown to be positively re- 
lated to intelligibility (3). This can be 
approximated by limiting stimulus and 
response words to words of the same 
number of syllables. 

To test the predictions of Eqs. 1 and 
4 an experiment was conducted at two 
speech-to-noise (S/N) ratios, 0 and 
+10 db. These S/N ratios resulted in an 
over-all probability of correct response 
of 0.13 and 0.68, respectively. A differ- 
ent group of six observers listened at 
each S/N ratio. Words were presented 
at a rate of approximately one every 10 
seconds. Each observer listened for 
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Fig. 2. Number of correct responses in an 
interval as a function of the number of 
responses in the interval [p.(s,r) versus 
p(r)]. In general, the greater the number 
of responses in an interval, the greater the 
median word-frequency of the interval. 
The points, one for each interval, repre- 
sent the sum of the data for the six ob- 
servers in the group. 
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about an hour a day for several days. 
A total of 1300 different monosyllabic 
content words were presented to each 
observer—100 words from each of 13 
intervals. Within each experimental ses- 
sion, words were presented in a random 
order with respect to word-frequency, 
except that each interval had to be 
represented 12 times in each block of 
156 trials. The observers were in- 
structed to respond with a monosyllabic 
word. 

The intervals were set up according 
to data obtained from the Lorge Maga- 
zine Count (4). There are approxi- 
mately 6500 monosyllabic content 
words in this count; therefore, each 
interval permitted approximately 500 
different response words. The median 
word-frequency of the intervals ranged 
from 1 to 736 (in the Lorge sample of 
4.5 million word occurrences). The 
stimulus words were selected randomly 
except for the attempt to control word 
length. 

Figure 1 shows the results in terms of 
Eq. 1. (The axes, however, are in terms 
of number rather than probability.) 
Figure 1 indicates that p-(s,r) is a con- 
stant proportion (k) of p(s,r), or that 
the probability of correct response is 
independent of the interval of the 
stimulus word when the stimulus and 
response words agree in interval. For 
0 and +10 db, k is approximately 0.63 
and 0.94, respectively. Linear curves 
with zero intercept are drawn to indi- 
cate the excellent agreement between 
Eq. 1 and the data. 

Figure 2 shows the results in terms 
of Eq. 4 (in terms of number). Figure 
2 indicates that p-(s,r) is a linear 
function of p(r), as predicted from Eq. 
4. Since p(s,r) differs from pe(s,r) 
only by the multiplicative constant k, 
Fig. 2 also indicates that p(s,r) is a 
linear function of p(r). Thus, the effect 
of response bias—the tendency for p(r) 
to increase with the median word-fre- 
quency of the interval—is to increase 
p(s,r). 

Figures 1 and 2 support the response 
bias explanation by implying that re- 
sponse bias is a necessary condition for 
the word-frequency effect. When p(r) 
increases with the median word-fre- 
quency of the interval—and this is 
what we mean by response bias— 
p(s,r) also increases, and since pe(s,r) 
is proportional to p(s,r), the word-fre- 
quency effect is obtained. The result 
of controlling response bias is to elimi- 
nate the word-frequency effect, as can 
be seen from the fact that p-(s,r)/p(s,r) 
is a constant (Fig. 1). Thus words of 
high word-frequency are not identified 
more accurately than words of low 
word-frequency when response bias is 
controlled. 

Even though response bias accounts 
fully for the word-frequency effect, the 
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magnitude of the obtained effect is 
greater than our mathematical inter- 
pretation of response bias explanation 
(Eqs. 1 and 2) can account for. The 
slopes obtained in Fig. 2 are con- 
siderably greater than the predicted 
slopes (k/n). Values of 0.31 and 0.08 
were obtained for +10 and 0 db, respec- 
tively, while 0.07 and 0.05 were pre- 
dicted. This means that an increase in 
p(r) results in too great an increase in 
p(s,r) and, therefore, too great an in- 
crease in p-(s,r). If Eqs. 1 and 2 are 
accepted as the appropriate interpreta- 
tion of acoustical equivalence, the im- 
plication seems to be that, contrary to 
the contention of response bias explana- 
tion, words do carry some acoustical 
information about their interval (5). 
CHARLES R. BROWN 

HERBERT RUBENSTEIN 
Air Force Command and Control 
Development Division, L. G. Hanscom 
Field, Bedford, Massachusetts 
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Relation between the Inorganic 
Chemistry and Biochemistry 
of Bone Mineralization 


Abstract. In vitro experiments with 
saliva resulted in precipitation of a min- 
eral substance (dahllite or carbonate hy- 
droxyapatite) which is comparable in 
composition and crystal structure to oral 
calculus. Similar mineral substances were 
produced from synthetic solutions con- 
taining sodium phosphate and calcium 
chloride (in addition to a buffer) in the 
presence of carbonic anhydrase and avail- 
able carbon dioxide. It is concluded that 
the carbonate ion is essential to precipita- 
tion of bone mineral and that the princi- 
pal biochemical catalyst in vivo is car- 
bonic anhydrase. Bacteria are not essential 
to the precipitation, but they probably 
play a secondary role in connection with 
the formation of oral calculus, urinary 
calculus, and so forth. 


On the basis of an understanding of 
the inorganic composition and crystal 
chemistry of the tooth and bone min- 
eral (1), it was predicted (i) that the 
carbonate (or bicarbonate) ion is es- 





Fig. 1. Plummets immersed intermittently 
in (left to right): untreated whole saliva, 
saliva inactivated by heating, saliva to 
which carbonic anhydrase was added after 


heating, and saliva to which carbonic 
anhydrase and sulfanilamide were added 
after heating. 


sential to the precipitation of the bone 
mineral, (ii) that the presence of a bac- 
terial flora is not essential, and (iii) 
that some single biochemical substance, 
such as an enzyme, might catalyze the 
reaction and thereby govern whether 
or not mineralization takes place. The 
enzyme which immediately attracts at- 
tention is carbonic anhydrase. 

Inasmuch as the mineral substance 
of the commonest type of oral calculus 
is dahllite (a carbonate hydroxyapatite) 
—and therefore essentially similar to 
bone and tooth mineral—it was de- 
cided to investigate in vitro those proc- 
esses which are related to the forma- 
tion of oral calculus. 

Our first experiment consisted of re- 
peatedly dipping small glass plummets 
into saliva by means of a motor-driven 
apparatus. The saliva was collected 
from persons who readily accumulated 
calculus. After 5 days an appreciable 
deposit appeared on the glass plummet 
which was intermittently immersed in 
untreated saliva (see Fig. 1). After the 
saliva had been boiled, the amount of 
solid deposited on the plummet was in- 
significant. However, if crystalline car- 
bonic anhydrase was added to the 
saliva for which the enzyme had been 
inactivated by heating, again a heavy 
precipitate formed on the glass plum- 
met. If, in addition to the enzyme, sul- 
fanilamide was added to inhibit the 
activity of the enzyme (2), virtually no 
deposit was formed. During the course 
of these experiments the only source 
of carbon dioxide, other than what was 
initially present in the saliva and was 
not removed by heating, was laboratory 
air. 

Two additional sets of experiments 
were particularly informative. Both of 
these were done with solutions con- 
taining sodium phosphate and calcium 
chloride. Although the solutions were 
not sterilized, no significant bacterial 
contamination could have occurred. 
First it was discovered that when the 
solutions were saturated with carbon 
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Fig. 2. Plummets immersed intermittently 
in synthetic solutions in an atmosphere of 
carbon dioxide (left to right): without en- 
zyme, with enzyme, and with enzyme and 
inhibitor. 


dioxide by bubbling the gas through 
them, the enzyme was not required in 
order for a deposit to form. These 
solutions presumably lost carbon di- 
oxide until an optimum concentration 
of carbonate ions and pH favored pre- 
cipitation. 

However, when these synthetic solu- 
tions were not initially saturated with 
carbon dioxide and when the apparatus 
was enclosed in an atmosphere of 
carbon dioxide, the results (Fig. 2) 
were essentially similar to those ob- 
tained with boiled saliva: that is, no 
significant deposit was obtained unless 
carbonic anhydrase was added, and ad- 
dition of sulfanilamide prevented form- 
ation of a deposit. These solutions con- 
tained also an organic buffer. The ini- 
tial pH was 7.5 and no appreciable 
change took place accompanying the 
deposition. 

In all cases the mineral depositions 
probably consisted of microcrystalline 
dahllite. By means of x-ray diffraction 
methods this fact was verified for three 
precipitates: the only deposit obtained 
from the second set of experiments 
with synthetic solutions (the one con- 





Fig. 3. Comparison of powder diffraction 
patterns of in vitro bone mineral precip- 
itated from synthetic solution (top) and 
mineralized cartilage from the spinal 
column of a shark (bottom). 
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taining carbonic anhydrase) and the 
two significant deposits obtained with 
saliva (untreated saliva and boiled sali- 
va to which carbonic. anhydrase had 
been added). No evidence of the pres- 
ence of a second crystalline phase was 
obtained (Fig. 3), but this does not 
necessarily prove that the nascent de- 
position has the crystal structure of an 
apatite. It merely proves that the stable 
inorganic substance in such a system 
is a carbonate hydroxyapatite (3), re- 
gardless of any inorganic precursor 
which might have existed (4). 
DUNCAN MCCONNELL 
WALTER J. FRAJOLA 
Davip W. DEAMER 
Health Center, 
Ohio State University, Columbus 
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Relations between Whitefly and 
Sweetpotato Tissue in Transmission 
of Yellow Dwarf Virus 


Abstract. One approach revealed the 
nature of the piercing-sucking-feeding 
mechanism of the abutilon whitefly, Tria- 
leurodes abutilonea, a new vector of sweet- 
potato yellow dwarf virus. It showed the 
complete stylet from its origin in the ros- 
trum to its termination in the plant’s 
translocation stream. Another approach 
clearly delineated and confirmed the life 
cycle of the abutilon whitefly in relation 


to physical function and duration of each. 


of the six stages. 


Observations of sweetpotato plant- 
ings at Beltsville, Md., in 1955 and 
1956, revealed relatively low percent- 
ages of natural spread of feathery 
mottle virosis. None of the leafhoppers 
in the same location were found to be 
vectors of the disease. In 1957 the 
abutilon whitefly, Trialeurodes abuti- 
lonea (Hald.), was found living on 
Indian Mallow, Abutilon theophrasti 
Medic. When an August drouth de- 
foliated the weed, this insect was forced 
off the weed and onto the sweetpotato. 


It was subsequently revealed to be a 
new virus vector (J). 

Bennett (2) was probably the first to 
report on the tissue relations of a plant 
virus vector. By means of a camera- 
lucida drawing the stylet of the sugar 
beet leafhopper was shown in feeding 
position for transmission of curly-top 
virus. Fife and Frampton (3) demon- 
strated how the vector of curly-top 
utilizes the pH gradient for passing its 
stylet through the “acid” parenchyma 
into the “alkaline” phloem tissue, 
where it feeds. 

The tobacco whitefly, Bemisia tabaci 
(Genn.), is known as a vector of several 
viruses in the subtropics. Pollard (4) 
studied its feeding habits in the Egyp- 
tian Sudan of Africa, where it spreads 
the cotton leaf curl virus and also causes 
other damage to cotton. In his anatomi- 
cal studies a large majority of the insect 
stylets were observed penetrating to 
the depth of the phloem. His camera- 
lucida drawing showed the stylet in 
feeding position. It had perforated the 
epidermis and penetrated between the 
cells to the depth of the phloem. As 
pointed out by Avidov (5), this adult 
whitefly is well-qualified as a virus 
vector in Israel, where it is active about 
5 weeks in the summer and 10 weeks 
in the winter. The same insect, B. 
tabaci, was also reported to be the 
vector of sweetpotato virus B in East 
Africa by Sheffield (6); subsequently, 
Girardeau (7) found that B. tabaci was 
the vector of a sweetpotato mottle 
mosaic in Georgia. 

Concurrently, it was discovered 
(J, 8) that the whitefly, Trialeurodes 
abutilonea (Hald.), was the natural 
vector of sweetpotato yellow dwarf 
(feathery mottle) in Maryland; yellow 
dwarf is probably the same disease as 
was reported from Africa, Israel, and 
Georgia (6, 7, 9). 

Direct micrurgical examination of the 
abutilon whitefly preceded the anatomi- 
cal studies of the fixed material. The 
adult was the first and only stage of T. 
abutilonea observed in the field at Belts- 
ville in late June each year since 1957. 
This means that pupae are the over- 
wintering stage. 

After the crawlers had been hatched, 
ordinarily they had stopped moving 
around and were feeding within an 
hour. After 2 days the rooted cuttings 
were ready for planting in peat pots for 
observation of the subsequent stages of 
development in the insect’s life cycle. 
During 1958, five to ten larvae were 
transferred onto each of 50 lots of 
diseased cuttings and carried through 
to maturity with a percentage survival 
of 65. These transfer studies were re- 
peated during 1959 and 1960, with es- 
sentially the same results. 

A time interval of about 3 days was 
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noted as the span for each of the six 
stages (including the egg) of the life 
cycle of the abutilon whitefly, for a 
generation time of 18 days; but by mid- 
September the interval had increased to 
4 days, to extend the generation time 
to 28 days. During.the latter half of 
September, the biological activity of the 
active stages of this insect changed 
abruptly. By the end of the month none 
of the pupae had become adults, practi- 
cally none of the eggs had hatched, and 
all activity had ceased. 

The generation time and breeding 
activity of the nonvector greenhouse 
whitefly, J. vaporariorum (Westw.), 
were practicaily identical to that of the 
abutilon whitefly vector during the 
growing season until toward the end of 
September when instead of stopping it 
only slowed down and_ continued 
activity until frost. 

Microscopic examination revealed 
that once the first larval or crawler 
stage comes to rest and inserts its stylet 
into feeding position, the body ceases 
to use its legs, which are then shed with 
the skin during metamorphosis into the 
second larval stage. 

The stylet of the first larval stage of 
the abutilon whitefly appeared to be of 
uniform size throughout its length and 
measured about 1.6 yw in diameter, 
whereas the adult stylets measured 
about 2.2 uw in diameter. 

According to Hargreaves (J0), the 
stylets of all larvae and adults of the 
greenhouse whitefly consist of two 
tubes composed of two mandibles and 
two maxillae. The stylets of some larvae 
may be withdrawn within the body. 

Transmission experiments involved 
the transfer of three or more adults 
from the source or location of the pupal 
cases on the diseased plant to the new 
feeding site on a healthy plant. Positive 
transmission was obtained in a few in- 
stances—or less than 20 percent of the 
time—when the viruliferous adults sur- 
vived a day or longer after transfer. 

Anatomical studies were necessitated 
when the micrurgical method failed to 
clarify the role of the larval stylet in 
relation to pathogenesis of sweetpotato 
tissue. In preparation, the three larval 
stages of T. abutilonea were collected 
and fixed. Three different fixing fluids 
were used: (i) Newcomer’s (/1), (ii) 
formalin-acetic acid-alcohol, and (iii) 
formalin-propionic acid-alcohol. The 
third fixing fluid proved best. Before the 
material was fixed, the sweetpotato leaf 
tissue was cut into oblong rectangular 
pieces with the larvae oriented length- 
wise to facilitate making cross and 
longitudinal sections. The tissue was 
dehydrated in tertiary butyl alcohol, 
embedded in paraffin (55°C), sectioned 
about 12 » thick, and stained with 
Flemming’s triple stain. 
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Fig. 1. Cross section of a larva in feeding position on the underside of a sweetpotato 
leaf. Its sheathed stylet is exposed to view throughout its length by a stained gelatinous 


secretion. [H. Dermen] 


Figure 1 is a microtome cross sec- 
tion which shows an abutilon whitefly 
second-stage larva in feeding position 
with its stylet exposed to view through- 
out its length and ending in a host cell. 
To observe the full length of a stylet 
from the rostrum to the depth of the 
phloem required the examination of 
several hundred sections before a per- 
fect or complete specimen was found. 
Examination of numerous histological 
sections revealed that the larval stylets 
invariably end in phloem tissue and al- 
most always in the cells of the plant’s 


translocation stream. Fortunately the 
intercellular channel of the tiny stylet is 
made conspicuous by the stained gelat- 
inous sheath with which it is clothed. 

Figure 2 is another excellent speci- 
men of penetration—a longitudinal 
section of a third-stage larva in feeding 
position, with its stylet exposed to view 
throughout its length. As in Fig. 1, the 
stylet pathway is made conspicuous by 
its gelatinous sheath. The section was 
stained very lightly so as not to obscure 
the path of the stylet from its origin to 
its termination. 





Fig. 2. Longitudinal section of a larva in feeding position with the sheathed stylet com- 
pletely in view from the rostrum to the stylet’s termination at a cell in the plant’s 
translocation stream. [H. Dermen] 
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This histological study revealed some 
of the minute details of the vector-virus- 
host relationship of the sweetpotato 
yellow dwarf virosis and demonstrated 
the precision of the surgical operation 
performed by this insect in its normal 
feeding operations. Other unreported 
evidence supports the hypothesis, which 
definitely applies to all whiteflies and 
aphids, that whenever a stylet is less 
than 3 » in diameter penetration will be 
intercellular, because its physical size 
makes it too limber for direct penetra- 
tion. 

E. M. HILDEBRAND 
Agricultural Research Service, 
U.S. Department of Agriculture, 
Beltsville, Maryland 
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Chemical Nature of Antheridogen-A, 
a Specific Inducer of the Male Sex 
Organ in Certain Fern Species 


Abstract. Antheridogen-A has been 
shown to be a complex carboxylic acid. 
The carboxyl function is necessary for 
inductor activity since this activity dis- 
appears on esterification and reappears 
after hydrolysis of the ester. 


Recently a substance was isolated 
from culture filtrates of the bracken 
fern Pteridium aquilinum which in- 
duces the formation of antheridia in 
gametophytes of the sensitive fern 
Onoclea sensibilis at a concentration of 
less than 1 part in 10,000,000,000 
(10“ yg/ml) (1). The present report 
describes what is known of the chemi- 
cal nature of this antheridium-inducing 
factor, for which the trivial name an- 
theridogen-A is proposed. 

Since the material is present at a con- 
centration of the order of 1 yg or less 
per liter of culture filtrate, it has not 
yet been possible to produce enough 
material to analyze directly. The chemi- 
cal constitution of antheridogen-A was 
studied indirectly by observing the ef- 
fects of chemical manipulations on the 
purified concentrate prepared as pre- 
viously described (1). Antheridogen-A 
dialyzes readily through cellophane 
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membranes, so it appears to have a low 
molecular weight. It is relatively stable 
in acid solution but is readily inacti- 
vated at pH above 7. It is also readily 
inactivated by oxidizing agents. Dur- 
ing the course of isolation the com- 
pound behaved as a weak acid. 

Antheridogen-A was found to have 
a distribution coefficient close to unity 
when partitioned between normal bu- 
tanol and 5 percent ammonium acetate 
buffer of pH 6.65 (1). When parti- 
tioned between ethyl acetate, isoamyl 
acetate, tertiary amyl alcohol, or perox- 
ide-free diethyl ether and Mcllvaine 
buffers at various pH’s, antheridogen-A 
distributed in a pattern which suggest- 
ed it to have a pKa of about 5.0. 

The compound appears to be free of 
phosphorus. When an amount of ma- 
terial equivalent to 10 yg was tested by 
the method of Hanes and Isherwood 
(2) no color was produced. All phos- 
phate esters tested at this concentra- 
tion gave strong positive tests. Ninhy- 
drin tests on filter paper chromato- 
grams of the material were consistently 
negative. 

Treatment of a dry ethereal solu- 
tion of antheridogen-A with excess 
diazomethane completely inactivated 
the material. When the methyl ester 
was refluxed with 5N hydrochloric acid 
for 3 hours, biological activity was re- 
stored. 

Examination of the infrared absorp- 
tion spectrum of antheridogen-A prep- 
arations revealed a well-defined maxi- 
mum at 1700 cm” which is consistent 
with a carboxyl functional group and 
perhaps suggests that the molecule con- 
tains an unsaturated carbon-carbon 
bond in the vicinity of the carboxyl 
group (3). The ease with which the 
inductor activity is lost by oxidation 
also suggests unsaturation. On the oth- 
er hand, when the compound was 
treated with bromine in carbon tetra- 
chloride solution for 4 hours, no loss 
of activity occurred. 

The preceding indirect evidence in- 
dicates that antheridogen-A is a com- 
plex carboxylic acid. Furthermore, the 
carboxyl function is necessary for bio- 
logical activity since this activity dis- 
appears on esterification and reappears 
after hydrolysis of the ester. A large 
number of naturally occurring carboxy- 
lic acids were tested for antheridium- 
inducing activity on O. sensibilis. None 
were found to have activity. It is of in- 
terest to note that certain long-chain 
aliphatic fatty acids produce a three- 
fold increase in the potency of antheri- 
dogen-A preparations. This relationship 
may have some bearing on the mode of 
action of antheridogen-A and will be 
further investigated (4). 

Ross B. PRINGLE 
Rockefeller Institute, 
New York, New York 
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Maintenance of Avoidance 
Behavior under Temporally 
Defined Contingencies 


Abstract. Operant behavior of rats was 
maintained at moderate frequencies by a 
temporally defined shock avoidance sched- 
ule. Progressive reductions in one of the 
temporal parameters of this schedule—the 
portion during which behavior may have 
consequences—yield an orderly response 
rate function which first rises to a maxi- 
mum and then declines gradually to .ex- 
tinction. 


A system for classifying schedules of 
reinforcement for operant behavior in 
terms of temporally defined parameters 
has recently been proposed by Schoen- 
feld, Cumming, and Hearst (/). This 
system, which provides a common di- 
mensional framework for the speci- 
fication of reinforcement schedules 
generally, defines two basic variables: 
t? and f, time periods during which, 
respectively, reinforcement may be 
given and reinforcement is never given. 

Conventionally, t? and ¢ are held 
constant and are alternated, and only 
the first response in ?” is reinforced. 
Some of the parameters of that system 
have been experimentally explored in 
a number of recent studies (2) in 
which positive reinforcement proced- 
ures were employed, but to date their 
effects have not been observed in avoid- 
ance conditioning contexts, where the 
occurrence of a given response pre- 
vents the presentation of an aversive 
stimulus. In the procedure adopted in 
the experiment reported here, an avoid- 
ance schedule lacking a warning stimu- 
lus (3) was cast in t”, t* terms, and the 
effects of systematically varying one of 
the temporally defined parameters were 
studied. 

Four adult male hooded rats, all 
without prior experimental history, 
were exposed for 30 minutes daily to 
an avoidance conditioning schedule. 
The sound-resistant chamber in which 
all the animals worked was equipped 
with a lever and a grid floor through 
which electric shock (0.3 ma) could be 
delivered to the rat’s feet. Depression 
of the lever activated counters and a 
cumulative recorder. Relays and timers 
established a temporally defined avoid- 
ance schedule composed of alternating 
t* and ?” time periods, one following 
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the other in such a way that a complete 
oer +t P=s=aTek= BD ccc 
onds. In 1”, the first lever press made by 
the rat enabled it to avoid shock; in 
t*, lever presses were without effect. 
Therefore, at the beginning of each 
tf? + 1” cycle, shock occurred unless a 
response had been. made in the im- 
mediately preceding t” period. Lever 
presses occurring during shock termi- 
nated the shock, but except for this 
escape contingency, responses in f 
portions of the 30-second cycle had no 
effect on the schedule. 

The animals were first exposed to 22 
consecutive sessions at tf + 1? = 30 
seconds, ** = 0 to allow their response 
rates to stabilize; t? was then progres- 
sively reduced over the course of the 
experiment from 30 seconds to 15, 7.5, 
3.75, 1.8, and 0.4 seconds. The animals 
were given 13 sessions of exposure at 
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Fig. 1. (A) Number of shocks received per 
session; (B) lever-press response rates for 
four rats as a function of the temporal 
schedule parameter 7. T is defined as 1”/ 
(t? + t4) and represents here the relative 
portion of a 30-second shock-shock inter- 
val in the period during which the first re- 
sponse resulted in avoidance of the next 
shock due. : 
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each of these t” values except 0.4 sec- 
ond. At 2” = 0.4 second, extinction of 
the avoidance response appeared to be 
complete by the eighth session, and the 
experiment was therefore terminated at 
that time. 

Figure 1, A and B, illustrates for 
each of the four rats the number of 
shocks received per session and the rate 
of lever pressing as a function of pro- 
gressive reduction in t?. The data are 
averages for the final 3 days on each 
schedule and have been plotted against 
the variable T = ?’/(t? + f), the 
relative proportion of the complete 
cycle for the ¢” period. 

The response rate functions are simi- 
lar for each animal; rats 1, 2, and 3 
exhibit a maximum of between 8.0 and 
9.0 responses per minute at t? = 7.5 
seconds (J = 0.25), and rat 4 a maxi- 
mum at ?t” = 3.75 seconds (7 = 0.12). 
The rates then decline over the remain- 
ing t” values to the asymptotic shock 
escape rate of 2.0 responses per minute 
at the smallest #”. The rate function is 
not related in a simple way to the num- 
ber of shocks received, for, as Fig. 1A 
shows, this latter variable bears a con- 
stant inverse relationship to T through- 
out the range. 

Cumulative records for one rat, ob- 
tained from the final session at each ?” 
value (except t? = 0.4 second, the 
value at which there was no avoidance 
behavior), are shown in Fig. 2 (due to 
a recording failure a bit each session is 
omitted at T = 0.12 and 0.06). The 
records reveal a roughness in over-all 
character and sections of negative ac- 
celeration terminated by the delivery 
of the aversive stimulus. Visual inspec- 
tion of these records shows that little 
systematic change in the qualitative as- 
pects of the rate occurs with changes 
in ?”. 

These findings may be compared 
with recent data reported by Hearst 
(4) in which similar changes in the 
length of a ?¢” period within a constant 
cycle length of 30 seconds were made 
under conditions of positive food rein- 
forcement. The rather similar rate 
functions that result in the two cases 
indicate that the effect of T reductions 
on response rate is a general one. The 
first decreases in T lead to a compen- 
satory rate increase, but when ?” is de- 
creased below the minimum interre- 
sponse time, responding cannot be ‘sus- 
tained. 

The procedure described here might 
be expected to lead to the formation of 
a temporal discrimination at 7 values 





RAT 3 


Fig. 2. Cumulative response records of 
lever pressing for one rat at each of six 
values of T. Shocks are indicated by short 
oblique strokes, and each complete seg- 
ment represents data from the final session 
at each T value. 


at which a fairly large period of zero 
probability for reinforcement occurs 
and the average rate continues to be 
well sustained. The resolution of the 
cumulative records of Fig. 2, however, 
is not of sufficient detail to establish 
such a discrimination unequivocally; 
hence, a definitive answer must await 
a more refined within-cycle interre- 
sponse analysis of the behavior (5). 
H. M. B. Hurwitz 
J. R. MILLENSON 
Animal Behavior Laboratory, 
Birkbeck College, University 
of London, London, England 
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UNITRON Model MSL has the 
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instruments. 
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pupillary and diopter adjustments 


Total focusing excursion 70mm. 
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Meetings 
Forthcoming Events 


February 


6-8. American Acad. of Allergy, 17th 
annual, Washington, D.C. (J. O. Kelly, 
756 N. Milwaukee St., Milwaukee 2, Wis.) 

6-8. Geodesy in the Space Age, symp., 
Ohio State Univ., Columbus. (W. A. 
Heiskanen, Ohio State Univ., 1314 Kin- 
near Road, Columbus 12) 

6-10. British Medical Assoc., annual, 
Auckland, New Zealand (E. Grey-Turner, 
B.M.A., Tavistock Sq., London, W.C.1) 

9-15. Second Allergy Conf., Nassau, 
Bahamas. (I. M. Wechsler, P.O. Box 1454, 
Nassau) 

13-16. American Soc. of Heating, Re- 
frigerating and Air-Conditioning Engi- 
neers, Chicago, Ill. (R. C. Cross, 234 Fifth 
Ave., New York 1) 

14-15. Conference on Microdosimetry, 
2nd, Rochester, N.Y. (N. Kreidl, Bausch 
& Lomb Optical Co., Inc., Rochester 2) 

15-17, International Solid-State Cir- 
cuits Conf., Philadelphia, Pa. (J. J. Suran, 
Bldg. 3, Room 115, General Electric Co., 
Electronics Park, Syracuse, N.Y.) 

16-18. Biophysical Soc., annual, St. 
Louis, Mo. (W. Sleator, Dept. of Physi- 
ology, Washington Univ., St. Louis 10) 

22-25. American Educational Research 
Assoc., annual, Chicago, Ill. (G. T. Bus- 
well, 1201 16th St., NW, Washington 6) 

23-25. Fifteenth Annual Symp. on Fun- 
damental Cancer Research, Houston, Tex. 
(Publications Dept., Univ. of Texas M.D. 
Anderson Hospital and Tumor Inst., 
Texas Medical Center, Houston 25) 

23-25. Symposium on Molecular Basis 
of Neoplasia, Houston, Tex. (Publications 
Dept., Texas Medical Center, Houston 25) 

26-1. American Inst. of Chemical 
Engineers, natl., New Orleans, La. (F. J. 
Van Antwerpen, AICHE, 25 W. 45 St., 
New York 36) 

26-2. American Inst. of Mining, Metal- 
lurgical, and Petroleum Engineers, annual, 
St. Louis, Mo. (AIME, 29 W. 39 St., 
New York 18) 

27-3. Conference on Analytical Chem- 
istry and Applied Spectroscopy, 12th, 
Pittsburgh, Pa. (L. P. Melnich, U.S. Steel 
Corp., Monroeville, Pa.) 


March 


2-4. Optical Soc. of America, spring 
meeting, Pittsburgh, Pa. (Miss M. Warga, 
1155 16th St., NW, Washington 6,‘D.C.) 

2-5. National Wildlife Federation, 25th 
annual, Washington, D.C. (Natl. Wildlife 
Federation, 1412 16th St., NW, Washing- 
ton 6) 

5-9. Gas Turbine Conf. and Products 
Show, 6th annual, Washington, D.C. 
(Meetings Dept., American Soc. of Me- 


chanical Engineers, 29 W. 39 St., New 
York 18) 

6-8. North American Wildlife and 
Natural Resources Conf., 26th, Washing- 
ton, D.C. (C. R. Gutermuth, Wildlife 
Management Inst., 709 Wire Bldg., Wash- 
ington 5) 


7-9. American Railway Engineering As- 
soc., annual, Chicago, Ill. (N. D. Howard, 
59 E. Van Buren St., Chicago 5) 





8-10. Instrument Soc. of America Conf.,, 
11th annual, Pittsburgh, Pa. (R. R. Web- 
ster, 900 Agnew Ave., Pittsburgh 30) 

8-11. Neurosurgical Soc. of America, 
Boca Raton, Fla. (R. K. Thompson, 803 
Cathedral St., Baltimore 1, Md.) 

9-10. Magnetohydrodynamics, symp. on 
engineering aspects of, Philadelphia, Pa. 
(N. W. Mather, Project Matterhorn, P.O. 
Box 451, Princeton, N.J.) 

12-17. American College of Allergists, 
annual, Dallas, Tex. (P. Gottlieb, 818 
Medical Arts Bldg., Philadelphia, Pa.) 

13-17. National Assoc. of Corrosion 
Engineers, annual, Buffalo, N.Y. (W. A. 
Mapler, 18263 W. McNichols Rd., De- 
troit 19, Mich.) 

13-24. Radiological Health, course in, 
Cincinnati, Ohio. (Chief, Training Pro- 
gram, Sanitary Engineering Center, 4676 
Columbia Parkway, Cincinnati 26) 

14-16. Clinico-Pathological Significance 
of Renal Biopsy, Ciba Foundation symp. 
(by invitation only), London, England. 
(Ciba Foundation, 41 Portland Place, Lon- 
don, W.1) 

14-16. Inter-Station Supersonic Track 
Conf., 6th symp., China Lake, Calif. 
(U.S. Naval Ordnance Test Station, Code 
307, China Lake, Calif.) 

15-17. Medical Photography and Cine- 
matography, intern. cong., Cologne, Ger- 
many. (Deutsche Ges. fiir Photographie, 
Neumarkt 49, Cologne) 

16-17. Textile Engineering Conf. 
American Soc. of Mechanical Engineers, 
Clemson, S.C. (ASME Meetings Dept. 
29 W. 39 St, New York 18) 

16-18. Aviation/Space Education, 5th 
natl. conf., Washington, D.C. (Natl. Avia- 
tion Education Council, 1025 Connecticut 
Ave., NW, Washington 6) 

17-19. International Medical Conf., 
Liége, Belgium. (Medical Commission of 
the FIR, Castellezgasse 35, Vienna II) 

19-25. American Soc. of Photogram- 
metry, American Cong. on Surveying and 
Mapping, Washington, D.C. (C. E. Palmer, 
ASP, 1515 Massachusetts Ave., NW, 
Washington 5) 

20-22. American Physical Soc., Mon- 
terey, Calif. (W. A. Nierenberg, Univ. of 
California, Berkeley 4) 

20-23. Institute of Radio Engineers, 
1961 intern. convention, New York, N.Y. 
(E. K. Gannett, IRE, 1 E. 79 St., New 
York 21) 

20-24. American Surgical Assoc., Boca 
Raton, Fla. (W. A. Altemeier, Cincinnati 
General Hospital, Cincinnati 29, Ohio) 

20-24. National Health Council, forum 
and annual meeting, New York, N.Y. 
(NHC, 1790 Broadway, New York 19) 

20-24. Western Metal Cong. and Ex- 
position, 12th, Los Angeles, Calif. (A. R. 
Putnam, American Soc. for Metals, Metals 
Park, Ohio) 

21-23. American Meteorological Soc., 
general meeting, Chicago, Ill. (E. P. Mc- 
Clain, Dept. of Meteorology, Univ. of 
Chicago, Chicago 37) 

21-23. American Physical Soc., Division 
of High-Polymer Physics, 21st, Monterey, 
Calif. (D. W. McCall, Bell Telephone Lab- 
oratories, Murray Hill, N.J.) 

21-23. American Power Conf., 23rd 
annual, Chicago, Ill. (W. C. Astley, Phila- 
delphia Electric Co., 900 Sansom St. 
Philadelphia 5, Pa.) 


(See issue of 20 January for comprehensive list) 
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Klett-Summerson Photoelectric Colorimeters— 
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2 TERE 
Powerful New Research Tool! 





ION SOURCE HOUSING 
(contains both ion source and 
Knudsen Cell, and is part of mass 
spectrometer). 


HEAT SINK 


{uses water cooling). 


VACUUM HOUSING 
(shows pumping port). 


HEAT REFLECTOR 


(shows heating filament leads). 


KNUDSEN CELL CRUCIBLE. 





MASS SPECTROMETER 
NOW AVAILABLE WITH 
BENDIX-BUILT KNUDSEN CELL 


When coupled with the new Bendix Knudsen Cell 
Sample Inlet System, the Bendix® Time-of-Flight 
Mass Spectrometer’s capabilities are greatly ex- 
tended. This combination can determine vapor pres- 
sures, heats of vaporization, and other thermo- 
dynamic properties of materials which have vapor 
pressures as low as 10-° atmospheres at 2500°K. 

Any Bendix Mass Spectrometer equipped with this 
new optional inlet system retains all of the famous 
Bendix versatility and high performance charac- 
teristics, such as 10,000 analyses per second, 1 to 5000 
mass range, adjacent mass resolution beyond 200 
a.m.u., simultaneous oscilloscope and multi-channel 
recorder presentation, three independent sample in- 
lets (two of them line-of-sight), and five-parts-per- 
million sensitivity. 

Results with the Bendix Mass Spectrometer— 
Knudsen Cell combination are equal to those obtained 
by the most famous research workers in this field, 
using equipment costing several times as much. 
Learn its advantages on your research problems. 
Write Department E127 for our new Bulletin MS-6. 


Cincinnati Division 


3130 Wasson Road « Cincinnati 8, Ohio 





Export Sales: Bendix International Division, 205 East 42nd Street, New York 17, N. Y. 
Canada: Computing Devices of Canada, Ltd., Box 508, Ottawa 4, Ontario, 
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New Products 


The information reported here is obtained from 
manufacturers and from other sources considered 
to be reliable. Neither Science nor the writer as- 
sumes responsibility for the accuracy of the in- 
formation. All inquiries concerning items listed 
should be addressed to the manufacturer. In- 
clude the department number in your inquiry. 


™ INFRARED DETECTOR MEASUREMENT 
CONSOLE (Fig. 1), model ISL302, 
measures photoconductive, photovoltaic, 
photoelectromagnetic, and pyroelectric 
detector characteristics. Also measured 
are the characteristics of thermistor 
bolometers and a-c_ thermocouples. 
Black-body sensitivity is measured from 
350°K to 1000°K as function of fre- 
quency, noise band width at a given 
frequency, and bias voltage. The black 
body radiates upward for convenient 
use with cooled cells and liquid refrig- 
erants and can be cooled with water 
cooling. Black-body temperature is con- 
trolled by a platinum-wire thermometer 
built into the black body and connected 
to a bridge-type solid-state controller. 

Spectral response is measured from 
1.0 to 5.5 w in 0.5 pw steps, with addi- 
tional points available on request, also 
as a function of frequency, noise band 
width at a given frequency, and bias 
voltage. 

Response is measured as a function 





Fig. 1, 
console. 


Infrared detector measurement 


of intensity by changing black-body 
apertures or by varying the black-body 
temperatures for monochromatic meas- 
urements. Resistance of photoconduc- 
tors and bolometers is continuously 
monitored. 

Noise may be read simultaneously on 
a wave analyzer and on a meter of ad- 
justable band width. A built-in noise 
intergrator may be used with either 
instrument to provide a single-valued, 
nonambiguous measurement. 

Two cell fixtures are provided. One 
is designed primarily for testing un- 
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_ The binary adder stage produced in conventional design above has been reduced and 
simplified through Majority Logic design to the lower diagram and formula. Discovered‘ 
and formulated in the Remington Rand Univac Mathematics and Logic Research De- 
partment, Majority Decision Logic is a new logical algebra which opens new and inter- 
esting possibilities for the reduction in number of logical elements in computer design. 

Opportunity for professional advancement has never been greater than it is today at 
Remington Rand Univac. Working in Univac’s Atmosphere of Achievement, engineers 
and scientists are making significant advances in solid state development and computer 
reliability. The following are several of the positions immediately available. 


RESEARCH ENGINEERS. To investigate high 
speed computer techniques including circuit 
design, design of logical elements and micro- 
logical modules. Applicants should have en- 
gineering or science degree with a background 
in magnetics and solid state devices. 


COMPUTER LOGICAL DESIGNERS. To in- 
vestigate logical concepts, utilizing new elec- 
tronic components, advanced solid state devices 
and such Univac developments as the new 
Majority Decision Logic algebra. 


Send a complete resume of your experience and education to: R. K. PATTERSON, Dept. JJ-1 


Memington. Fland Univac. 


Division of Sperry Rand Corporation * Univac Park « St. Paul 16, Minnesota 
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cooled plate-type cells (up to six at a 
time); the other will handle most Dewar 
cooled-cell sizes. Connections are pro- 
vided for using dry nitrogen to keep the 
windows of the cooled cells dry. 

The console may be preset to given 
test conditions for use as a production 
test set. (Infrared Industries Inc., Dept. 
Sci59, P.O. Box 42, Waltham 54, Mass.) 


—M WAVEGUIDE COMPONENTS AND MEAS- 
URING EQUIPMENT for D9 double-ridged 
waveguides, capable of handling a 
broader band than rectangular wave- 
guide, include adapters, tunable detec- 
tors, variable attenuators, directional 
couplers, impedance meters, slide screw 
tuners, sliding terminals, high-power 
terminals, 90-deg axial twists, and wave- 
guide tubings. Components are designed 
for the 4.75-to-11.0-kMcy/sec band. 
(Narda Microwave Corp., Dept. Sci28, 
118-160 Herricks Rd., Mineola, N.Y.) 


™ RADIOMETER for measuring the dif-, 


ference between incoming and outgoing 
solar radiation consists of a wind- 
shielded sensitive element, a gas supply, 
and an optional heating ring. The sensi- 
tive element consists of 250 thermojunc- 
tions bounded by two blackened plates. 
The windshield, formed of two ex- 
tremely thin plastic hemispheres, is 
transparent over the full range of wave- 
lengths. Dry nitrogen gas serves to keep 
the hemispheres inflated and free of in- 
ternal condensation. The gas container 
holds enough gas for a year of opera- 
tion. The heating ring prevents dew 
formation on the hemispheres. Sensi- 
tivity is about 30 mv/g-cal cm’ min. In- 
ternal resistance is about 80 ohms. A 
calibration certificate is furnished. 
(Middleton & Co., Dept. Sci29, Tasma- 
nia House, 317 Flinders Lane, Mel- 
bourne C, Australia) 


™ DATA. TRANSMISSION SYSTEM is used 
in conjunction with telephone company 
service to transmit both fixed data from 
prepunched cards and variable data 
manually entered on a keyboard. The 
data received at a central point in the 
form of punched cards can be fed di- 
rectly into the manufacturer’s auto- 
matic data-processing system. At the 
sending station, the cards are inserted 
one at a time into a combined reader 
and keyboard, and the operator moves 
the card carriage until it strikes a stop. 
As the carriage returns, data are trans- 
mitted at approximately 12 digits per 
second, up to a maximum of 22 digits, 
from a single card. A maximum of 79 
columns of information can be punched 
into one output card at the receiving 
station. (International Business Ma- 
chines Corp., Dept. Sci24, 112 E. Post 
Rd., White Plains, N.Y.) 

JosHUA STERN 
National Bureau of Standards, 
Washington, D.C. 
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4-SHEET, BENCH-TOP 


CHROMATOGRAPHY 


DRYING OVEN: 


Hoids Four 1814” x 2212” Sheets. 


$360 


Provides Full View of Color Development. 


Assures Fast, Uniform Drying Action. 


Develop 4 chromotograms simultaneously in 
It is fully insulated 


this compact drying oven. 


and thermostatically controlled to quickly reach 
Uniform dry- 
ing action is assured by the continuous circula- 
tion of air fron: room through vents in the base. 
Air and solvent vapors are efficiently evacuated 
by connecting the oven to a water or motor aspi- 
rator accessory. The heating element is concealed 
in the base and protected from droplets of com- 
Safety glass readily permits 
temperature reading, and observation of color 
development without repeated opening of the 
metal-reinforced door. The stainless steel 


pre-set temperatures up to 110° € 


bustible solvent. 


heavy, 
) 
oven chamber is corrosion resistant. 




























OVERALL DIMENSIONS: 
26” Wide x 35” High x 15” Deep. 


UNCONDITIONAL ONE YEAR WARRANTY 










WRITE FOR 
CATALOG 
COS-1271 


NEW BRUNSWICK SCIENTIFIC CO., INC. 


PRECISION LABORATORY 


P.O. BOX 606, NEW BRUNSWICK, NEW JERSEY 











PERSONNEL PLACEMENT 














CLASSIFIED: Positions Wanted, 25c per 
word, minimum charge $4. Use of Box 
Number counts as 10 additicnal words. 
Payment in advance is required. 


COPY for ads must reach SCIENCE 2 weeks 
before date of issue (Friday of every 
week). 

DISPLAY: Positions Open. Rates listed be- 
low—no charge for Box Number. Rates 
net. No agency commission. No cash 
discount. Minimum ad: 1 inch. Ads over 

inch will be billed to the nearest 
quarter inch. Frequency rate will apply to 
only repeat of same ad. No copy 
changes. Payment in advance is required 
except where satisfactory credit has been 
established. 


Single insertion 
4 times in 1 year 38.00 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date of 
issue (Friday of every week). 


Replies to blind ads should be addressed 
as follows: 
Box (give number) 
Science 
1515 Massachusetts Ave., 
Washington 5, D.C. 


(WIM POstTIONS WANTED [iil 


Physical Chemist, Ph.D. Excellent publication, 
patent record. Stimulating teacher, productive re- 
searcher, administrative experience as academic 
department head, industrial research director. 
Seeking challenging department chairmanship or 
recite — position. Age 38, family. ; 


Virologist, 7S. Tissue culture, genetics, trans- 
duction. Desires tumor research with strong bio- 
chemical orientation. Box 15, SCIENCE. x 
Zoologist, Ph.D., desires teaching-research posi- 
te Midwest or Northeast. Box i, 

/ 


$40.00 per inch 


NW 


























Imi POSITIONS WANTED jill 


(a) Botany (Mycology) Ph.D., bacteriology minor; 
university biology teaching, 1 year; aeromedical 
research on cosmic radiation, 3 years; research 
mycologist for fermentation firm, 2 years 
fers academic or research position. (b) D.V 
Ph.D. pathology major; histology-cytology minor; 
university teaching of pathology-parasitology in 
veterinary schools, 7 years; medical college, 1 
year; radioactive pathology research, 3 years; in- 
terested in academic, basic, or pharmaceutical re- 
search. (Please write for information regarding 
these and other scientists in all fields; nationwide 
service.) S1-4 Medical Bureau, Inc., Science Di- 
vision, Burneice Larson, Chairman, 900 North 
Michigan Avenue, Chicago. X 














Scientist-Translator will translate Japanese tech- 
nical documents. $30 per 1000 words. Hiroshi 
Oyama, 307 Decatur, Monterey, re 


1/27; 2/3, 10 

MII! -POSETIONS OPEN |i 
ANATOMIST, HISTOLOGIST, 
CYTOLOGIST, HISTOCHEMIST 

Ph.D. or equivalent. Research institute, New 

York. Modern, well-equipped, and staffed labora- 

mae for training in electron micro- 














Box 12, SCIENCE 








PHYSICAL SCIENTISTS 
Look for openings at 
MELPAR 
See our advertisement 


on page 243 











Lil POStTIONS OPEN iil 


(a) Pharmacologist; M.D., Ph.D. to direct cardio- 
requires experienced, 


vascular screening program; 

able scientist; to $13,000; western pharmaceutical 
company. (b) Biochemist; B.S.. M.S. to supervise 
busy department, 250-bed general hospital; to 
$7500 for M.S.; Chicago area. (c) Virologist; 
Ph.D. to direct state public health virus labora- 
tory in scenic northern location; minimum $9000; 
city 20,000. (d) Bacteriologist; M.S., Ph.D. to 
aid in reorganizing laboratory, 300-bed general 
hospital; $9000; lovely southeastern location. 
(e) Neurochemist or Biochemist; research in de- 
generation, regeneration central nervous system; 
faculty appointment possible; outstanding mid- 
western university medical school. (f) Bacteri- 
ologist; M.S., Ph.D. experienced clinical bacteri- 
ology to head busy section, new 350-bed general 
hospital; to $8400 for M.S., to $9600 for Ph.D.,; 
West Coast. (g) Organic Chemist; young Ph.D. 
to establish, develop basic research program in 
polyamino acids; superior facilities, ample funds; 
faculty appointment if desired in nearby medical 
school; midcentral government laboratory. (h) 
Bacteriologist; M.S., equivalent in clinical ex- 
perience to aid board pathologist in laboratory 
supervision, 250-bed hospital; $7500; Chicago 
suburb. (i) Pharmacologist; Ph.D. experienced in- 
vestigation autonamic drugs, able do independent 
research, training, supervise technical help; to 
$12,000; expanding West Coast company. (j) Bio- 
chemist; Ph.D. to head department, approved gen- 
eral hospital 250 beds; city 50,000; South; to 
$12,000. Science Division, Woodward Medical 
Bureau, Ann Wocdward, Director, 185 North 
Wabash, Chicago. x 


Research Assistantships in Biochemistry 
and Physiology at B.A. or M.S. level. Re- 
search applicable toward Ph.D. 


Heart disease research institute associated 
with large midwestern university. Initial 
stipend up to $4800 for 12 months’ service. 
Send complete résumé. 

Box 1, SCIENCE 
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IMT POsrrxoNs OPEN HM 
BACTERIOLOGISTS 


RESEARCH 





Creative Bacteriologists will 
find challenging research proj- 
ects in medical bacteriology 
available at ARMOUR RE- 
SEARCH FOUNDATION. 
B.S. or M.S. in Bacteriology 
and some experience in this 
field preferred. This is a long 
established research organiza- 
tion located in a metropolitan 
area offering cultural and edu- 
cational advantages. 


Excellent 
and 


benefits 
vacation policy. 
Please send resume to E. B. 
Beck. 


employee 
liberal 


ARMOUR 
RESEARCH 
FOUNDATION 


OF ILLINOIS INSTITUTE OF TECHNOLOGY 
10 W. 35th ST. « CHICAGO 16, ILLINOIS 








Clinical Chemist—Excellent opportunity for 
Ph.D. to take charge of small group which 
develops analytical precedures for measure- 
ment of new drugs in biological fluids. Also 
to supervise assay of body components. 
Send resume to Personnel Department, Wal- 
lace Laboratories, Cranbury, New Jersey. 











(a) Coccidiosis Research Manager with para- 
sitology and some biochemistry background to 
supervise drug testing, product creation, and pro- 
motion of active research program for manu- 
facturing firm; around $10,000; Midwest. (b) Plant 
Physiologist for research with plant growth regu- 
lator group of large chemical firm; radiotracer 
techniques helpful; Midwest. (c) Biochemist for 
active department of hospital recently increased 
to 350 beds in suburban area; $9000-$10,500; 
East. (d) Physiologist for radiation injury, space, 
and aviation medicine studies; important radio- 
logical research program; Pacific Coast. (e) Edi- 
tor, Ph.D. or M.D., to direct group of writers; 
also Medical Writers with B.S. or M.S. degrees: 
leading pharmaceutical firm; East. (f) Neuro- 
anatomist for CNS research and possibly Hp oe 
at university medical center; Midwest. (g) Physi- 
ology-Endocrinology Teacher at graduate level in 
university; East. (h) Biologists, Botanists, Zoolo- 
gists for field collection and laboratory prepara- 
tion of specimens for scientific firm; $7000—$8: 400; 
also Department Manager able to supervise and 
direct activities, $8000-$9600; Midwest. (i) Plant 
Physiologist-Biochemist for plant growth regula- 
tors and germination studies for commercial firm; 
Midwest. (j) Head of Virus Laboratory qualified 
to assume responsibility for state health depart- 
ment; $8000-$10,680; Northwest. (k) Psychologist, 
Ph.D. -or M. A., with extensive rehabilitation ex- 
perience for university-affiliated hospital; $10,000; 
East. (1) Microbiologist/Biochemist for independ- 
ent research on chemical and agricultural product 
development; leading manufacturer offering out- 
standing opportunities; Midwest. (m) Medical Di- 
rector, Ph.D. in biochemistry or physiology or 
M.D. to supervise clinical laboratories and con- 
duct research at university hospital; teaching 
opportunities; Southwest. (Please write for de- 
tails; also many other positions available through 
our nationwide service.) S1-4 Medical Bureau, 
oe. Science Division, Burneice Larson, Chair- 


900 North Michigan Avenue, Chicago. 
THE BEST SOURCE FOR THE MEDI- 
CAL-SCIENTIFIC POSITIONS. x 
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iM POStTIONS OPEN iil 








(Mill BOOKS AND MAGAZINES |i 











ORGANIC CHEMIST 


(Antibiotic Research) 


M.S. in organic chemistry plus experi- 
ence in natural product isolation, 
purification & classification. 


BIOCHEMIST 


M.S. in biochemistry plus industrial 
experience in natural products area 
Send detail 


resume & salary re- 


quirements to PERSONNEL DEPT. 


SCHERING CORP. 


Bloomfield, N.J. 


60 Orange St. 











RESEARCH ASSISTANT WANTED, 
for research in physical chemistry of pro- 
teins. B.S. or M.S. or equivalent. Salary 
depends on qualifications. Apply Dr. 
Arnold Wishnia, Department of Bio- 
chemistry, Dartmouth Medical School, 
Hanover, New Hampshire. 














UNIQUE CHALLENGE. Openings for physi- 
cist, chemist, astronomer, and geologist with 
graduate degrees, Ph.D. preferred. To instruct 
at Summer Science Camp. Educational experi- 
ment where science is taught in the relaxed 
surroundings of the outdoors. Small selected 
enrollment of boys with high aptitude and in- 


terest in science. Modern facilities and equip- 
ment. Salary open. Director, Adirondack Science 
Camp, 


State University College of Education, 
Plattsburgh, N.Y 2/10 


(iii! -FELLOWwsees iil 


ANNOUNCING UNIVERSITY OF LOUIS- 
VILLE PREDOCTORAL FELLOWSHIPS IN 
BIOCHEMISTRY for 1961-1962. Stipends begin 
at $1800, tax-free, tuition paid. Dependent and 
travel allowances. Applications should be sub- 
mitted by 1 March. Write Chairman, Depart- 
ment of Biochemistry, University of Louisville 
School of Medicine, 101 West Chestnut Street, 
Louisville 2, Kentucky, for application. 1/27 











UNIVERSITY OF FLORIDA 
Research Assistantships in Anatomy, Biochemis- 
try, Microbiology, or Physiology Leading to M.S. 
and Ph.D. Degrees: 

FIELDS OF RESEARCH ACTIVITY include ex- 
perimental embryology, teratology, electron mi- 
croscopy, venom toxicology, neuroanatomy, neu- 
rophysiology, endocrinology, respiration, hemo- 
dynamics, immunology, virology, parasitology, 
bacterial physiology, protein structure and 
metabolism, nucleic acids, lipids, vitamin syn- 
po ogd enzyme mechanisms, biophysical chem- 


LIBERAL STIPENDS ($255 a month), tuition 
reduction; high faculty-graduate student ratio; 
modern new air-conditioned medical school with 
excellent research facilities; new graduate stu- 
dent housing; pleasant Florida climate. 
ADMISSION REQUIREMENTS: Bachelor’s de- 
gree with high academic achievement, and Grad- 
uate Record Examination scores. 

For detailed information, write to the chairman 
of the department of your major interest, UNI- 
VERSITY OF FLORIDA COLLEGE OF MEDI- 
CINE, GAINESVILLE, FLORIDA. 


The Market Place 


BOOKS « SERVICES + SUPPLIES » EQUIPMENT 
lili BOOKS AND MAGAZINES jill 


Your sets and files of 
scientific journals 


are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
nalgim files you are as, to sell at hig’ h mar- 
et prices. Write Dept. A3 CANNER'S, Inc. 

Boston 20, Massachusetts 














SCIENTIFIC JOURNALS WANTED 


Sets, Runs and Volumes bought at top 
our wants suppli 
our Back Files of over 3,000,000 
Abrahams Magazine Service N. Y. 


rices, 

€ SP abe 

periodicals, 
Y. 





{Will SUPPLIES AND EQUIPMENT ji 













® 
CAESAREAN-DERIVED 









CHARLES RIVER CD- 
Hypophysectomies 
THE ‘CHARLES RIVER MOUSE FARMS 


Affiliate, The Charles River Breeding Labs 
1018 Beacon St., Brookline 46, Mass. RE 4-2000 








Now taking orders for: 


C3H * AKR > STRONG A Cs7BL 
(CsH x 101) FI 


TEXAS INBRED MICE CO. 
305 Almeda-Genoa Rd.; R.F.D. 7, Box 1232-C 
Houston 21, Texas 






















YOU NEED THIS FREE 


CATALOG FOR YOUR FILES 


Serums, antiserums and bloods 
of all kinds for technicians and tissue SS 
culture laboratories. No salesman will call. 


COLORADO SERUM CO. 
4950 York St.* MAin 3-5373 * Denver 16, Colo. 


SWISS MICE 


BACTERIOLOGICAL AND GROSS 
TISSUE STUDY TECHNIQUES USED 
IN OUR QUALITY CONTROL 
HUNTINGDON FARMS, INC. 
2548 NORTH 27th ST. PHILA. 32, PA. 




















1919 = 1961 
LaMotte Chemical 
Chestertown, Maryland, U.S.A. 
Specialists in 
Colorimetric Techniques 
Reagents-Standards-Comparators 
Send for Illustrated 


Controls Handbook Dept. H 


















"From the hand of the veterinarian 


to research” ® 


CHARLES RIVER CD 
(Caesarean derived) 
CHARLES RIVER SD 
(Sprague-Dawley descendants) 
CHARLES RIVER W 
(Wistar descendants) 


HYPOPHYSECTOMIZED RATS 


@ Only Charles River CD animals used 
@Rigidly controlled environment 
(same bldg.) birth to surgery. 


@ High speed surgery by graduate biologists. 
@10 years experience animal surgery. 
@ Overnight air service from Boston 


THE CHARLES RIVER BREEDING LABS 


1018 Beacon St., Brookline 46, Mass. RE. 4-2000 
Henry L, Foster, D.V.M., President 
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OUTSTANDING ASSIGNMENTS 


for 


OUTSTANDING SCIENTISTS 


at the 


OPERATIONS EVALUATION GROUP 
of M. I. T. 


Seeking scientists who have the ability and imagination to apply 
their broad knowledge with originality in the field of research, 
the Operations Evaluation Group of the Massachusetts Institute 
of Technology offers stimulating career opportunities to scientists 
with advanced degrees in mathematics and the physical sciences. 


For over 18 years, OEG has served as advisor to the Office of 
Chief of Naval Operations and the operating fleet. Engaged in 
both conventional operations research and in the solution of com- 
plex problems far out of the realm of the ordinary, OEG has the 
responsibility for conducting research that cuts laterally across 
many scientific disciplines. 


If you have the interest and the creative ability to apply 
your basic research findings to the solution of problems that 
are vital to the Navy and the national security, you are invited 
to write to OEG. Working in a professional atmosphere and 
exchanging stimulating ideas with colleagues of the same dis- 
cipline, you will find a rewarding opportunity for increased 
scientific stature and personal growth. 


OPERATIONS EVALUATION GROUP 


An Activity of the Massachusetts Institute of Technology 


Department D 
Washington 25, D. C. 


Physicists e« Physical Chemists e Mathematicians e Economists e Electronics Engineers 



































NUCLEAR 
REVIEWS 


from 


NUCLEAR-CHICAGO 


You are looking into the lattice of 
the Nuclear-Chicago Model 9000 
Subcritical Student Training 
Reactor. Each tube projecting 
out of the water contains 5 natural 
uranium slugs 1’ in diameter by 
8” long. The center tube holds a 
neutron source to initiate and 
maintain a chain reaction. 


The Subcritical Assembly is de- 
signed so students themselves can 
change the lattice shape or the 
source position and study the 
effect of these changes on neutron 
distribution, multiplication, and 
scattering. The parts of the 9000 
cannot be arranged in any way 
to- make the device critical. The 
number of neutrons in the assem- 
bly never exceeds 6 to 7 times 
the neutron source strength. No 
special shielding is required, no 
operator licensing, no involved 
safety program. 


The water moderator allows place- 
ment of foils, detectors, and ab- 
sorbers at any point in the lattice. 


An automatic traversing mecha- 
nism, like the one shown over the 
tank, is available to move a detec- 
tor through the lattice to permit 
continuous automatic recording 
of the flux distribution. 


The 9000 is in use today in more 
than 20 colleges and universities. 
Its low initial cost, simple upkeep, 
and the fact that its fundamental 
characteristics are nearly identical 
with those in a full scale power 
or research reactor make it an 
ideal training device. We would 
be pleased to send you full details. 


il | 
NEW SCINTILLATION 
WELL DETECTOR 
TAKES 20m| SAMPLES 


The 2142" diameter well in ccn- 
ventional scintillation well detec- 
tors can be frustratingly small. 
Suppose you have a large volume 
sample (blood, for instance) that 
contains a very small amount of 
radioactivity. You naturally want 
to count the largest volume pos- 
sible to increase the accuracy and 
speed up the measurement. But, 
that little well puts an end to 
efficient thoughts like that. The 
maximum volume you can insert 
into the well is about 5 ml. 


ad 


Be frustrated no more! Nuclear- 
Chicago has designed a new scin- 
tillation well detector with a great 
big 3’’ diameter crystal with a 
great big 11%’”’ diameter well. Our 
new DS-303 accepts samples with 
volumes up to 20 ml. Now you 
can cut the amount of labelled 
material used in your experiment 


by a factor of four, analyze sam- 
ples with lower specific activities, 
speed up counting of routine 
samples, etc., etc. 


We have a new 4-page specifica- 
tion sheet describing the DS-303. 
Write today for your copy. 


ES EE NE 
MOISTURE-DENSITY 
MEASUREMENTS ON 
THE PROCESS LINE 


BR 





Here is a photograph of the first 
nuclear gauge ever developed to 
measure moisture content of bulk 
materials right on a conveyor belt. 
It is one of four new process con- 
trol instruments developed in the 
past year at Nuclear-Chicago. 


The four gauges are designed for 
measurement and control of 
moisture and density of materials 
on conveyor belts, in bins and 
hoppers, and in tanks, mixers, 
and blenders. 


Each instrument series consists of 
three basic parts: a measuring 
head, an electronic read-out, and 
a recorder/controller which dis- 
plays the desired information and 
controls the measured variable. 
Density measurements make use 
of gamma reflection and trans- 
mission; moisture measurements 
are accomplished by neutron re- 
flection methods. 


We have an 8-page brochure de- 
scribing these four new gauges. 
Ask for the “‘Qualicon”’ brochure. 


nuclear-chicago 
®SCORPORATION 
349 HOWARD AVENUE * DES PLAINES, ILLINOIS 








